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1. INTRODUCTION

This remediation plan has been prepared by Woodard & Curran on behalf of Yale University (Yale) to comply with
U.S. Environmental Protection Agency (EPA) requirements for a polychlorinated biphenyl (PCB) cleanup and
disposal under 40 CFR Part 761.61. This plan describes the data collected and details the proposed remedial
approach for PCB-containing caulking and PCB-impacted building materials to be encountered during planned
renovations at the Kline Chemistry Laboratory building located at 225 Prospect Street on the Yale University's New
Haven, Connecticut Campus (Figure 1-1).
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Figure 1-1

The Kline Chemistry Laboratory is an academic building located in the Science Hill area of the Yale Campus. The
building was constructed in 1964 and has a footprint of approximately 21,000 square feet with a full basement and
two floors with laboratory, classroom, and office spaces. Landscaped and paved areas surround the building; there
are courtyards to the north and south of the building. Prospect Street runs to the west of the building, and there are
additional academic buildings and a parking area to the east of the building.

1.1 CONCEPTUAL SITE MODEL

In preparation for a building renovation and window/door replacement project, a materials survey was conducted to
assess for the presence of various hazardous materials that may be encountered during the project. This included
inspection and sampling of caulking and sealants for PCBs.

Certain joint caulking used as part of standard construction practices for masonry buildings and concrete structures
erected between the 1950's and late 1970’s is known to have been manufactured with PCBs. As indicated above,
the Kline Chemistry Laboratory was constructed during this timeframe. PCBs were added to caulking for durability,
resistance to degradation, and as a softener/plasticizer for application. Due to the porous nature of concrete and

Yale Kline Chemistry Laboratory (225540) 1-1 Woodard & Curran
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other masonry surfaces, PCBs in caulking may penetrate into adjacent materials during application or over time, may
leach or weather, and/or may be disturbed during renovations or other work. Production and approved usage of
PCBs was halted in the United States in the late 1970s.

The scope of the planned renovation project includes the following:

o All non-structural interior materials (including ductwork and air handling equipment) are scheduled to be
removed;

¢ The roof top mechanical room penthouses are scheduled for removal;

o  Exterior windows and doors are scheduled for replacement including: 84 windows; one curtain wall window;
and one main entry way curtain wall door/window system; and

e The removal of a portion of the southern building fagade for the installation of a new curtain wall window
system that will span from ground level to the roofline.

Interior and exterior window caulking and glazing sealants, door caulking, masonry joint caulking, and ductwork
sealant (caulking) were observed during the survey and samples were collected for PCB analysis. Results from the
sealant sampling indicated that PCBs were present in some of the caulking/sealant samples at concentrations = 50
parts per million (ppm).

Characterization samples of building materials adjacent to the caulking were also collected to assess potential PCB
impacts to these materials. Characterization sample results have been used, in conjunction with the overall
renovation plan, to develop a two-part remediation plan, which includes: 1) removal and off-site disposal of = 50 ppm
PCB-containing caulking/sealants, associated window/door frames, ductwork, and other adjacent materials; and 2)
in-place management via encapsulating containment barriers of PCB-containing building materials adjacent to the
caulking based on the scope of the renovation project (i.e., materials not planned for removal).

Currently the majority of the building is vacant with the remaining staff and students to be relocated prior to work
initiation. The overall project schedule calls for the hazardous materials abatement task to be completed as a first
component of the project. In order to meet the overall project schedule, this abatement task, including PCB
remediation, is scheduled to initiate in October 2012.

Following completion of the renovations, the building will contain classrooms, laboratories, and office spaces.

1.2 PLAN ORGANIZATION
This Remediation Plan is organized into the following sections:

Section 2: Sample Collection, Analyses, and Usability

This section provides a description of the sample collection methods, laboratory testing, and data usability evaluation
performed for the samples collected in support of this plan development. Specific details on the results, including
data tables, figures, and photographs are not presented in this section, but rather in the individual sections that follow
(Sections 5 through 8).

Yale Kline Chemistry Laboratory (225540) 1-2 Woodard & Curran
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Section 3: Remediation Plan Overview

This section presents an overview of the remedial plans and approaches for the different PCB containing or affected
materials to be managed during the project.

Section 4: Preparation, Communications, and Controls

This section presents the site preparation and practices to be implemented prior to and during work activities for the
protection of workers and surrounding receptors.

Sections 5 through 8: Remediation Plans

These sections present the characterization data associated with each major material type followed by the proposed
remediation and verification processes.

Section 9: Waste Storage and Disposal

This section describes the on-site management of PCB wastes, and lists proposed disposal facilities for off-site
transport and disposal of the wastes.

Section 10: Conceptual Monitoring and Maintenance Plan

Given that this plan includes proposed approaches for the in-place management of PCBs, a conceptual monitoring
and maintenance plan is provided in this section.

Section 11: Site Restoration and Project Schedule

This section includes a brief summary of the work area restoration as part of the overall renovation project and the
anticipated schedule.

Section 12: Communication and Documentation

This section describes the communications between Yale and building occupants and project team members, as well
as the project documentation that will be developed as part of the project.

1.3 CERTIFICATION

The following is information regarding the entity submitting this plan:

Yale University

Environmental Health and Safety
135 College Street, Suite 100
New Haven, CT 06510

John Bollier
Yale University Associate Vice President for Facilities

A copy of the written certification signed by the owner of the property and required as part of this plan submittal is
provided in Appendix A.

Yale Kline Chemistry Laboratory (225540) 1-3 Woodard & Curran
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2. SAMPLE COLLECTION, ANALYSES, AND USABILITY

This section provides a description of the sample collection methods, laboratory testing, and data usability evaluation
performed for the samples collected in support of this plan development. Specific details on the results, including
data tables, figures, and photographs are not presented in this section, but rather in the individual sections that follow
(Sections 5 through 8).

During characterization activities, samples were collected from the following media: caulking, glazing sealants,
ductwork sealants, concrete masonry unit (CMU) block, brick, and brownstone in observance of proper sample
collection techniques, analytical methods, and reporting procedures.

2.1 CHARACTERIZATION SAMPLE COLLECTION

A total of 86 samples were collected and submitted for PCBs during multiple field events. A breakdown of the
samples by media is provided as follows:

e Caulking/Sealant Samples — 31 samples of caulking and sealants were collected and submitted for PCB
analysis from windows, doors, the penthouse, and ventilation systems; and

o Adjacent Materials — 55 samples of CMU block, brick, and brownstone were collected from interior and
exterior locations and submitted for PCB analysis.

Summaries of the characterization samples collected and analytical results are presented on Tables 2-1 (sealants)
and 2-2 (building materials). The locations of the characterization samples are presented on Figures 2-1 through 2-4.

211 Sample Collection Methods

Caulking samples were collected by cutting and scraping the material from the joint with hand tools. If adjacent media
(e.g., concrete or a foam backer rod) was inadvertently removed in the process of sample collection, this media was
physically removed from the caulking before the sample was placed in its sample container.

Building material sampling was conducted in accordance with the USEPA Region | Standard Operating Procedure for
Sampling Porous Surfaces for PCBs (May 2011); concrete was ground into dust using a hammer drill to a depth of
0.5 inches into the masonry.

All reusable sampling equipment was decontaminated between each sampling location by scrubbing with a
biodegradable soap and water solution (Alconox) followed by a water rinse and a final methanol rinse and allowed to
air dry.

21.2 Laboratory Analysis

All samples were logged on standard Chain-of-Custody (COC) forms and stored on ice for delivery to Con-Test
Analytical Laboratory of East Longmeadow, Massachusetts or Analytics Environmental Laboratory of Portsmouth,
New Hampshire. All samples were extracted using USEPA Method 3540C (Soxhlet Extraction) and analyzed for
PCBs using USEPA Method 8082.

The complete laboratory analytical reports for the samples are provided in Appendix B.

Yale Kline Chemistry Laboratory (225540) 2-1 Woodard & Curran
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22  CHARACTERIZATION SAMPLE RESULT SUMMARY

A summary of the characterization sample results by media and reported concentrations is presented in the following
sections.

221 250 ppm Caulking/Sealants

A summary of materials reported to contain = 50 ppm PCBs, based on the major material types and work areas in
which they were identified, is presented on Table 2-1 and as follows:

o North Side Main Entry — caulking and glazing sealants were identified as follows:

0 Exterior Frame to Masonry and Masonry to Masonry Joints (120 linear feet [I.f.]) — One sample of
caulking was collected from the frame to masonry exterior joint. Analytical results indicated that
PCBs were present at a concentration of 70,500 ppm; and

0 Glazing Sealants — One sample of glazing sealants was collected from the frame to glass joints on
the interior side of the main entry. Analytical results indicated that PCBs were present at a
concentration of 6,500 ppm.

e Second Floor Curtain Wall Area Joints (160 Lf.) — Samples of caulking and glazing sealants were not
collected from this area due to access restrictions. Based on the similar construction of the curtain wall
window and the north side main entry, analytical results from caulking and sealants collected from the north
side main entry are to be applied to the second floor curtain wall window sealants;

o Windows (84 windows) — caulking and glazing sealants were identified as follows:

0 Interior Frame to Masonry Joints (vertical joints only; 1,512 I.f.) — Analytical results indicated that
PCBs were present at concentrations ranging from 209,000 to 400,000 ppm in the four samples
collected:;

0 Interior Glazing Sealants — Analytical results indicated that PCBs were present at a concentration
of 1,900 ppm in the one sample collected;

o Exterior Frame to Masonry Joints (horizontal and vertical joints; 2,100 I.f.) — Analytical results
indicated that PCBs were present at concentrations ranging from 71,300 to 390,000 ppm in the
four samples collected; and

0 Exterior Glazing Sealants — Analytical results indicated that PCBs were present at concentrations
of 2,680, 3,060, and 213,000 ppm in the three samples collected.

¢ Roof Top Penthouses - caulking was identified as follows:

o Penthouse Doors (3 doors; approximately 50 If.) — Analytical results indicated that PCBs were
present at a concentration of 490,000 ppm in the sample collected;

0 Penthouse Ventilation Louvers (16 louvers; approximately 144 1.f.) — Analytical results indicated
that PCBs were present at a concentration of 730 ppm in the sample collected; and

Yale Kline Chemistry Laboratory (225540) 2-2 Woodard & Curran
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0 Penthouse Parapet Cap (265 I.f.) — Analytical results indicated that PCBs were present at a
concentration of 67 ppm.

o Ductwork — A red sealant/coating was identified along metal to concrete joints at wall penetrations points
and in metal to metal ductwork joints within the rooftop penthouses, the interior building spaces overhead
areas, and the basement mechanical spaces. Analytical results indicated that PCBs were present at
concentrations ranging from 31 to 3,000 ppm in the nine samples collected.

222 <50 ppm Caulking
As indicated on Table 2-1, caulking identified as containing PCBs < 50 ppm has been identified in three locations:

e Building Parapet Cap Joints (175 I.f.) — Two samples of caulking were collected from the south building
elevation parapet wall scheduled for removal as part of the renovation project. Caulking was observed
along the brownstone cap to flashing joint (150 I.f.) and along the brownstone to brownstone cap joints (25
one-foot long joints). Analytical results indicated that PCBs were present at concentrations of 2.0 and 33
ppm. During sample collection no other caulking or caulk residue were observed in the joint. The initial
sampling frequency was based on the initial project scope which included the removal of the building
parapet cap along the southern building elevation only. A revised project scope includes the replacement of
all portions of the building parapet cap (approximately 800 I.f. parapet cap). Based on the recent change in
project scope, two additional samples of the caulking will be collected prior to project implementation to
confirm total PCBs < 50 ppm in this sealant type;

e Roof Top Penetrations — Two samples of caulking surrounding rooftop penetrations associated with the
building ventilation support structures were collected. Analytical results indicated that PCBs were non-
detect (< 0.95 ppm) in one sample and present at a concentration of 1.4 ppm in the second sample
collected; and

e Interior CMU Control Joints (1 joint; 9 I.f.) — One sample of caulking collected from the single observed
interior CMU control joint was collected and reported PCBs as non-detect (< 0.87 ppm).

Based on this information, Yale has determined that these caulking materials meet the definition of an Excluded PCB
Product per 40 CFR 761.3. The project specifications prepared for the renovation project will identify these specific
materials as having detectable concentrations of PCBs at these levels for management and disposal purposes. |If
analytical results from the additional building parapet wall caulking samples indicated that PCBs are present at
concentrations = 50 ppm, the building parapet wall will be remediated as described for the penthouse parapet wall
included in Section 7 of this plan.

2.2.3 Adjacent Building Materials

A total of 55 samples of building materials were collected to determine the extent of PCBs from caulking/sealants
identified as containing = 50 ppm PCBs. Additional details of the building material sampling, including analytical
results and locations of samples, are presented in subsequent sections of this plan. Summaries of the samples
collected and the analytical results are presented on Table 2-2. Locations of the adjacent building material samples
are presented on Figures 2-1 through 2-4.

Yale Kline Chemistry Laboratory (225540) 2-3 Woodard & Curran
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2.3

DATA USABILITY ASSESSMENT

This data quality and data usability assessment has been conducted to review the caulking/sealant and building
material samples collected to date in support of the characterization activities.

Data validation and review of samples was conducted by both Woodard & Curran and a third-party validator, Data
Check, Inc. of New Durham, New Hampshire. This review included a check of field documentation including sample
collection and preservation methods, a check of the laboratory data and documentation, a review of the internal
laboratory QA/QC procedures and results including surrogate recoveries, blank results, laboratory control standard
(LCS) and laboratory control standard duplicate (LCSD) results, and an evaluation of sample holding times and field
duplicate results. Data validation summary is provided in Appendix B.

A summary of the data usability assessment is presented below:

All samples analyzed for PCBs were extracted and analyzed within technical holding times. No
qualifications were applied to the data;

Some samples were analyzed at dilutions due to the high concentrations of PCBs present in the samples
and/or due to the sample matrix. Elevated quantitation limits (laboratory reporting limits) are reported in
these samples as a result of the dilutions performed;

The PCB method blanks were non-detect (ND) for all target analytes with the exception of the Aroclor 1254
method blank result for laboratory report 68098. No qualifications were applied to the data because the
concentration of Aroclor 1254 in all associated samples was greater than the blank action concentration;

One field equipment blank sample was collected for equipment used for the collection of masonry samples
and submitted to the laboratory as part of the field QA/QC procedures. The blank sample was ND for the
target analytes. No qualifications were applied to the data;

Results of the matrix spike/matrix spike duplicate (MS/MSD) samples met acceptance criteria with the
exception of percent recoveries for Aroclor 1260 in sample KCL-CBC-015. Aroclor 1260 results for sample
KCL-CBC-015 were not qualified based on Aroclor interferences in the primary sample;

Accuracy of the analytical data was assessed by reviewing LCS/LCSD and surrogate recoveries. The
recoveries for both surrogates and LCS/LCSD sample results met acceptance criteria. No qualifications
were applied to the data;

Two field duplicate samples were collected and submitted to the laboratory as part of the field QA/QC
procedures. RPD between the primary and duplicate samples met the acceptance criteria and no
qualifications were applied to the data;

Due to continuing calibration non-conformance, the lower of the two column results was reported for Aroclor
1254 in samples KCL-CBR-039 and field duplicate KCL-CBRD-041. The data is still usable for the intended
purposes given that total PCBs were reported at concentrations > 25 ppm and final extent of encapsulation
will be based on the limits of PCBs > 1 or 25 ppm as demonstrated through verification sample collection;

The Relative Percent Difference (RPD) between the column results met the acceptance criteria (< 25%)
with the exception of the Aroclor 1248 (KCL-CBK-017), Aroclor 1254 (KCL-CBK-003, KCL-CBB-021, KCL-
CBR-023, KCL-CBC-212, KCL-CBC-213, and KCL-CBC-214 [duplicate sample]), and Aroclor 1260 (KCL-
VBC-205). Aroclor 1248, Aroclor 1254, and Aroclor 1260 results for these samples have been qualified as

Yale Kline Chemistry Laboratory (225540) 2-4 Woodard & Curran
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estimated (J), as applicable. RPD results for detected PCBs in laboratory reports 12F0342, 09800337, and
09800339 were not available; no qualifications were applied;

o Representativeness of the data was evaluated qualitatively utilizing site information and sampling data.
Samples were extracted and analyzed within the allowable holding times. Consistent procedures and
laboratory analysis of the data were achieved. Samples were accompanied by complete chain of custody
forms from the time of sample collection until laboratory delivery. PCBs were not detected in the method
blank analysis, indicated that there were no interferences introduced at the laboratory or during sample
analysis;

e Samples associated with laboratory reports 12F0342, 09800337, 09800339, 68098, 68444, and 68983 were
received at temperatures above six degrees Celsius. All associated sample results were qualified J/UJ; and

e The data packages were reviewed to ensure that all sample and associated quality assurance results were
available. The completeness review indicated that all samples were analyzed and all quality control results
were available to complete the data validation process.

Based on a review of the collective data set, the data adequately represents the materials tested. The
characterization data is of sufficient quality for the purposes of characterizing PCB-affected media in accordance with
40 CFR 761 and for use in developing the remediation plan presented herein.

Yale Kline Chemistry Laboratory (225540) 2-5 Woodard & Curran
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3. REMEDIATION PLAN OVERVIEW

This plan has been developed for the remediation of the PCB-containing sealants and PCB-impacted building
materials that will be disturbed during the Kline Chemistry Laboratory renovation project. A general overview of the
proposed remedial activities is presented below with detailed descriptions of the plan for each of the affected media
presented in the following sections.

The remediation plan proposed herein is a combination of a removal and off-site disposal of PCB bulk product waste
under 40 CFR 761.62 with a risk-based cleanup and disposal request prepared in accordance with 40 CFR Part
761.61(c) for PCB remediation wastes (CMU block, brick, concrete, etc.).

In summary, all caulking and sealants containing = 50 ppm PCBs encountered/disturbed within the work area will be
removed and disposed off-site as a = 50 ppm PCB waste. Window frames and components (including glass) coated
with = 50 ppm PCB sealants will also be removed for off-site disposal as = 50 ppm PCB waste.

Building materials scheduled for removal (interior CMU block walls, penthouse building materials, ventilation
ductwork, etc.) will be removed and segregated for disposal as either = 50 ppm PCB wastes, < 50 ppm PCB
Remediation waste, or general demolition debris following a cut-line approach. The location of the cut-line will be
based on results of verification sampling. To the extent practical, verification samples will be collected prior to
implementation of the project to confirm the location of the cut-line as described in the following sections.

Residual concentrations of PCBs in building materials not scheduled for removal (i.e., the majority of exterior brick
and brownstone) are proposed to be contained through the application of a liquid coating and managed in-place to
prevent direct contact with PCBs and/or potential migration effects to other media. The rationale for this decision is
that the removal or scarification of these materials could result in structural damage to the building and result in
significant aesthetic changes to the architectural appearance of the building (for example, brownstone construction).
Building material removals would also result in the need for extensive re-configurations not planned for this
renovation project that would change the historic appearance of the building.

The applicable cleanup criteria for materials remaining on the building will be assigned as follows:
o Interior Locations and Exterior First Floor Locations — High occupancy cleanup criteria of 1 ppm; and
o Exterior Second Floor Locations — Low occupancy cleanup criteria of 25 ppm.

The use of the low occupancy cleanup criteria at exterior second floor locations is based on the 40 CFR 761.3
definition of this type of occupancy and the low potential for direct contact with these materials given that there is no
access to exterior portions of the second floor via balconies, doors, or other access points.

The in-place management of PCB remediation waste is an interim solution designed to shield impacted materials
from the effects of weathering and leaching mechanisms, thereby eliminating potential exposure pathways and
mitigating the potential for PCB transfer via direct contact and/or leaching to other media/materials. Accordingly,
there will be no resultant exposure to PCBs and the remnant PCBs will not present a risk to human health or to the
environment. Proper disposal of any remaining PCBs in building materials will be required upon removal of the
material or at the time of structure demolition.

A summary of the remedial approach for the caulking and building materials is presented on Table 3-1. An overall
summary of the verification samples and frequency is presented as Table 3-2. Detailed discussions on the proposed
remediation and verification are presented in the following sections.
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4. PREPARATION, COMMUNICATIONS, AND CONTROLS

Prior to initiating any of the remediation activities, the following activities will be implemented.

41

4.2

PREPARATION AND COMMUNICATIONS

A Health & Safety Plan will be developed for the specific work activities to be conducted. Workers will follow
applicable Federal and State regulations regarding the work activities, including but not limited to OSHA
regulations, fall protection standards, respiratory protection, ladder/scaffolding safety, personal protective
equipment (PPE), etc.

Additional notifications and plans required for the work activities, including the preparation and submittal of a
Contractor Workplan following Contractor selection, will also be prepared and submitted for approval, as
needed.

The work is scheduled to be conducted when the entire building is vacant; however, prior to initiation and
periodically during the work activities, project-related communications with University staff and contractors
will be undertaken on an as needed basis.

CONTROLS
Access to the active work areas will be restricted by fencing and signage with controlled access points.

To reduce particulate levels and exposures to airborne particulates, a combination of engineering controls
(e.g., work zone enclosures, polyethylene sheeting, HEPA filtration, wetting, etc.) and PPE will be
implemented as part of the work activities.

Polyethylene sheeting will be placed within the work areas including on scaffolding and lifts used to access
the work areas. Wet wiping and water misting will be used as a dust suppressant as appropriate. No
grinding or saw cutting will be used for caulking removal.

Dust monitoring will be conducted in accordance with Appendix C during active dust generating removal
activities. Based on the engineering controls to be implemented and the minimal amount of disturbance to
the caulking required for caulking removal, dust monitoring will not be conducted when only caulking and
window/doors are being removed.

Ground cover (polyethylene sheeting or equivalent) will be placed along the building walls to serve as
containment for any debris or building materials that may fall during removal activities. Any debris collected
on the polyethylene sheeting will be gathered and placed in the appropriate containers at the end of each
work day. After use, disposable PPE and poly sheeting used to collect debris will placed in the appropriate
containers for disposal as PCB remediation waste as described in Section 9.

Wet wiping, spraying, and/or vacuuming of tools and equipment in the work area will be performed at the
completion of the work activity. At the completion of the project, any non-disposable equipment and tools
that handled PCB material will be decontaminated following the procedures described in 40 CFR 761.79.
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5. NORTH SIDE MAIN ENTRY AND SECOND
FLOOR CURTAIN WALL WINDOW SYSTEMS

This section presents the characterization data and
proposed remediation plans associated with north side
main entry and second floor curtain wall window
systems.

The north side main entry and second floor curtain wall
window systems are scheduled for removal as part of
the renovation project.  Following removal, the
openings for each will be filled in with brick and smaller
individual windows to match the rest of the elevation.

5.1 CHARACTERIZATION

Characterization samples of caulking, glazing
sealants, and adjacent building materials were e
collected from the main entry doorway. Approximately 40 L.f. of caulking was identified along the exterior frame to
brick vertical joints (20 L.f.) and the upper horizontal frame to brownstone ceiling joint (20 I.f.). Caulking was also
observed along brownstone to brownstone masonry joints on the overhang ceiling in front of the door (80 I.f.). No
caulking was observed along the lower horizontal joint between the frames and the bluestone decking. Caulking was
not observed along interior joints. Analytical results indicated that PCBs were present at a concentration of 70,500
ppm in the exterior caulking and at a concentration of 6,500 ppm in the window glazing sealants.

Access to the exterior side of the second floor curtain wall window system was not available at the time of
characterization. No caulking or glazing sealants were observed on the interior side of the window. Based on similar
physical construction, it is assumed that caulking along the exterior frame to masonry joints of the second floor
curtain wall window (including the lower horizontal frame to terrazzo floor joint) contains PCBs = 50 ppm. This
includes a total of approximately 40 L.f. of caulking along brick joints (includes frame to brick vertical joints [20 |.f.] and
horizontal brick wall to terrazzo floor joints [20 1.f.]), 100 L.f. of caulking along brownstone joints (includes the upper
horizontal frame to brownstone ceiling joint [20 I.f.] and the brownstone to brownstone ceiling joints [80 I.f.]), and 20
L.f. of caulking along the exterior frame to terrazzo floor joint.

Characterization samples of building materials were collected to determine the extent of PCBs > 1 ppm for waste
segregation purposes. A summary of the samples collected and the analytical results is as follows:

o Two samples of exterior brick were collected at a distance of four inches from the vertical caulked joints.
Analytical results indicated that PCBs were non-detect in both samples (< 0.43 and < 0.48 ppm); and

e One sample of brownstone ceiling was collected at a distance of six inches from the upper horizontal
caulked joint. Analytical results indicated that PCBs were non-detect (< 0.48 ppm).

Summaries of the caulking and building material characterization sampling results are presented on Table 2-1. The
locations of the samples are depicted on Figure 2-2.
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5.2 REMEDIATION

The remedial approach for the north side main entry and the second floor curtain wall window systems is described
below. The approach is a material removal and segregation approach through the establishment of a cut-line for
segregation of materials as either = 50 ppm PCB wastes or general demolition debris (i.e., PCBs < 1 ppm).

= 50 ppm PCB Containing Caulking and Sealants and Coated Door/Window Components — Caulking, glazing
sealants, backer materials, and coated door/window components (including glass) associated with the north side
main entry and second floor curtain wall window system will be removed for disposal as = 50 ppm PCB waste to a
hazardous waste disposal facility.

Refer to Section 6 for additional details on the removal procedures.

Adjacent Building Materials — Building materials within the project work area will be removed as follows (pre-removal
verification samples to be collected as described on Section 5.3 to confirm extent):

e Brick Walls —

o The first half-row of bricks along vertical caulked joints (i.e., materials formerly in direct contact with
and to a distance of approximately four inches from the joint) will be removed for disposal as = 50
ppm PCB wastes;

o The first row of bricks along horizontal floor to wall caulked joints (i.e., materials formerly in direct
contact with and to a distance of approximately 3 inches above the joint) will be removed for
disposal as = 50 ppm PCB wastes;

0 Remaining brick materials will be removed and segregated for disposal as general demolition
debris based on results of verification sampling (see below); and

o All =50 ppm PCB wastes will be disposed of at a hazardous waste disposal facility.

e Brownstone Ceiling — Based on the limited volume of materials associated with the brownstone ceiling, the
overhang ceiling will be removed in its entirety for disposal as = 50 ppm PCB waste to a hazardous waste
disposal facility; and

e Terrazzo Floor — Floor materials formerly in direct contact with and to a distance of eight inches from the
caulked joints to be removed for disposal as = 50 ppm PCB wastes to a hazardous waste disposal facility.
This distance was selected based on discussions with the project team regarding anticipated methods of
removal and based on results from terrazzo floor sampling conducted at the Kline Geology Laboratory in
2011 which indicated that PCBs > 1 ppm were present at distances of up to 1.25 inches from the caulked
joint. Samples for delineation of PCBs were not collected as part of this plan preparation because there is
not currently access to the exterior portion of the building at this location. As indicated below, verification
samples will be collected prior to removal. Remaining floor materials (beyond the cut-line) will be removed
and segregated for disposal as general demolition debris in accordance with the project specifications.

5.3  BUILDING MATERIAL VERIFICATION SAMPLING

Prior to removal of any = 50 ppm PCB wastes from the building, verification samples will be collected from brick and
terrazzo floor materials to verify the extent of PCBs > 1 ppm as follows:
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e Brick — Verification samples will be collected as follows:

0 Vertical Frame to Brick Joints — Samples to be collected from the first full row of bricks away from
the caulked joint (i.e., immediately past the first half-row of brick or approximately four inches from
the joint) at a frequency of 1 sample per 20 I.f. of caulked joint. Based on a total of 40 I.f. between
the first and second floors, a total of two samples will be required; as indicated previously, the
samples from the north side main entryway have already been collected; and

0 Horizontal Floor to Brick Joints - Samples to be collected from the second row of brick above the
joint (approximately four inches from the joint) at a frequency of 1 sample per 20 I.f. of caulked joint
for a total of one sample.

o Terrazzo Floor — Verification samples will be collected at a distance of eight inches from the caulked joint
along the frame to floor joint and the frame to brick joints at a frequency of 1 sample per 20 L.f. for a total of 2
samples.

Analytical results will be compared to the unrestricted use criteria of 1 ppm for waste segregation purposes. If results
indicated that PCBs are present at concentrations > 1 ppm, additional verification samples will be collected at
distances further from the respective joints to delineate the extent of PCBs > 1 ppm and the cut-line will be adjusted
based on results of the testing. A summary of the verification sampling plan is provided on Table 3-2.

Refer to Section 9 for the waste storage and disposal procedures for the materials.
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6. BUILDING WINDOWS ON EXTERIOR FACADES

This section presents the characterization data and remediation plans associated with the windows scheduled to be
removed and interior and exterior building materials in direct contact with and away from the caulked frame to
masonry joints.

6.1 WINDOW FRAMES AND COMPONENTS

As part of the initial inspection, an inventory of windows was conducted. As shown on Figures 2-2 and 2-3, there are
a total of 84 windows with dimensions of approximately 2.5 ft. by 9 ft. located on the first and second floor of the
building.

6.1.1 Characterization

Caulking is present on interior and exterior metal frame to masonry vertical joints and exterior horizontal joints.
Glazing sealants are present along interior and exterior frame to glass joints.

Caulking and glazing sealant samples were collected from various locations throughout the building to determine the
concentrations of PCBs in the caulking and sealants. The sample locations were spatially distributed throughout the
work area and collected from interior and exterior locations. A total of eight caulking samples and four glazing
sealant samples were collected as presented on Table 2-1.

As indicated on Table 2-1, all samples detected PCBs at concentrations > 50 ppm ranging from 1,900 ppm in the
interior window glazing sealant sample to 400,000 ppm in one of the interior window caulking samples. Based on
these results, window caulking and glazing sealants encountered will be managed as = 50 ppm PCB wastes.

6.1.2 Remediation

The caulking and window removal task described below involves the removal and off-site disposal of the caulking
and window glazing sealant encountered as well as the associated window frames and components (including glass)
during the performance of the window replacement project.

e Removal of the majority of the caulking will be done during window removal. Windows will be removed as
single units with minimal size reduction performed as required for safe management and handling and/or
waste disposal facility requirements;

e For building materials scheduled to remain in place, residual caulking will be removed using hand tools or
electric caulking removal tools to achieve caulking removal to the maximum extent practicable while
minimizing dust or other airborne particulates generated from caulking or adjacent materials. There will be
no grinding or saw cutting of caulking. Upon the completion of caulking removal activities, the joints will be
visually inspected for the presence of any residual caulking. If residual caulking is observed, it will be
removed from the adjacent material to the maximum extent practicable;

e For building materials scheduled to be removed, no additional caulking removal will be conducted following
window removal. Residual caulking will be removed with the adjacent building materials (brick, brownstone,
etc.) for off-site disposal as = 50 ppm PCB waste (see subsequent sections);

e Wet wiping and/or vacuuming of all tools and equipment in the work area will be performed at the
completion of the work activity;
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o During the project, equipment and tools used in the removal process will be decontaminated through
spraying and wet wiping. At the completion of the project, any non-disposable equipment and tools that
handled PCB material will be decontaminated following the procedures described in 40 CFR 761.79;

e Any debris collected on the polyethylene sheeting will be gathered and placed in the = 50 ppm PCB waste
containers at the end of each work day. After use, disposable PPE and poly sheeting used to collect debris
will placed in the appropriate containers for disposal as PCB waste;

o All removed caulking, window frames and components (including glass), and associated debris will be
transported for off-site disposal as = 50 ppm PCB wastes to a hazardous waste disposal facility; and

o Following completion of removal activities, the work area will be cleaned through HEPA vacuuming and wet
wiping in preparation for the application of the liquid sealant, where needed.

Refer to Section 9 for the waste storage and disposal procedures for the materials.

6.2 INTERIOR BUILDING MATERIALS ADJACENT TO WINDOWS

This section presents the characterization data and remediation plans associated with interior CMU walls adjacent to
interior window caulking.

6.2.1 Characterization

The interior building walls adjacent to the windows consist of CMU
block. The windows are installed in a recess ranging from 15 to 18
inches from the face of the interior building wall. Caulking containing
PCBs = 50 ppm is present along both vertical metal window frame to
CMU joints. Caulking is not present along the horizontal joints.

Characterization samples of CMU block within the window recess were
collected from distances of one, seven, and ten inches away from the
caulked joints at four window locations. Results of the sampling are
summarized below and indicated decreasing levels with distance from
the caulked joint:

o 1inch from the caulked joint — Analytical results indicated that
PCBs were present at concentrations of 10.5 and 13.5 ppm;

e 7 inches from the caulked joint — Analytical results indicated
that PCBs were present at concentrations of 1.34 and 1.56
ppm; and

e 10 inches from the caulked joint — Analytical results indicated
that PCBs were present at concentrations of 0.893, 0.777,
2.2, and 3.8 ppm.

Characterization samples of CMU block were also collected immediately after the window recess (i.e., at distances of
either 15 or 18 inches from the caulked joints) at four locations. Analytical results indicated that PCBs were present
at concentrations of 1.46, 1.50, 4.12, and 4.42 ppm.

To confirm that other sources of PCBs were not contributing to PCBs at concentrations > 1 ppm, additional
characterization samples of CMU block (0 to 0.5 inch depth) were collected from locations with no physical
relationship to interior caulking (i.e., from areas without windows or caulking such as hallways and in the basement).
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The location of the samples and the analytical results were as follows:

o Basement Level —Analytical results indicated that PCBs were < 1 ppm in four samples collected from CMU
within hallways and rooms with total PCBs reported at concentrations of 0.15, 0.36, 0.84, and 0.95 ppm;

o First Level — Analytical results indicated that PCBs were present at concentrations of 0.71 and 0.89 ppm in
samples collected from first floor hallways; and

e Second Level — Analytical results indicated that PCBs were present at a concentration of 0.70 ppm in a
sample collected from the second floor hallway.

Based on these results, PCBs reported in characterization samples at concentrations above the unrestricted use
clean up level are considered attributable to the caulking located on the interior window frame to masonry joints.

Characterization samples of CMU block were also collected to confirm the surficial nature of the PCB impacts and to
provide analytical data of the waste stream for waste disposal purposes. A summary of the samples and the
analytical results is as follows:

o  Four samples of CMU block were collected at a depth of 0.5 to 1.0” from the surface of the block at first and
second floor locations. Analytical results indicated that PCBs were < 1 ppm in all four samples with total
PCB concentrations of 0.34, 0.38, 0.54, and 0.68 ppm; and

o Two core samples of the entire width of the CMU block were collected. Analytical results indicated that
PCBs were present at concentrations of 0.74 and 1.3 ppm.

A summary of the characterization sample results is included on Table 2-2. The locations of the samples are
depicted on Figures 2-1, 2-2, and 2-3.

6.2.2 Remediation

All interior non-structural materials are scheduled for removal as part of the overall building renovation project. To
support this project scope, a materials segregation/materials management strategy was developed for CMU
materials. Under this approach, CMU materials will be removed and segregated for disposal as = 50 ppm PCB
wastes, < 50 ppm PCB wastes, and general demolition debris following a cut-line approach as follows:

e =50 ppm PCB Wastes — The first row of CMU block materials (i.e., the row of block in direct contact with
caulked joints; approximately 20 cubic yards (yd3) of materials) are to be removed for disposal as = 50 ppm
PCB wastes to a hazardous waste disposal facility;

e <50 ppm PCB Wastes - CMU block materials located beyond the first row of block (approximately 115 yd3
of materials) are to be removed through a cut-line approach for disposal as < 50 ppm PCB wastes to a non-
hazardous waste disposal facility. Based on the limited distance between windows (typically eight feet), the
extent of removal as < 50 ppm PCB wastes will include all CMU between windows and will extend to a
defined boundary or “break point” such as door openings, or interior 90-degree angles where there is no
additional caulking (see Figures 6-1 and 6-2). This “point” will be confirmed through verification sampling
(see Section 6.2.3); and

e Pending verification results, the remaining CMU block materials will be removed for disposal as general
demolition debris.

The extent of CMU block materials to be removed as PCB wastes are depicted on Figure 6-1 and 6-2.
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6.2.3 Interior Building Material Verification Sampling

CMU block materials are to be removed for off-site disposal as either = 50 ppm PCB wastes, as < 50 ppm PCB
wastes, or as general demolition debris. No additional samples are proposed to be collected to confirm the location
of the cut-line between = 50 ppm PCB wastes and < 50 ppm PCB wastes. This approach is supported by the
existing data set and the planned disposal of CMU block beyond this point as < 50 ppm PCB waste. The existing
data set includes 12 characterization samples collected from six locations at varying distances from the caulked joint,
which indicated that PCBs were present at concentrations up to 13.5 ppm. Of the 12 samples, ten were collected
beyond the first row of CMU block with analytical results indicating that PCBs ranged from 0.777 to 4.42 ppm, well
below 50 ppm. This corresponds to an overall sample frequency of one sample per 14 windows.

Verification samples are to be collected to confirm the cut-line between < 50 ppm PCB wastes and general
demolition debris. Verification samples will be collected from CMU block materials immediately past proposed cut-
lines at a frequency of 1 sample per 50 Lf. of cut-line. Analytical results will be compared to the unrestricted use
criteria of 1 ppm for waste segregation purposes. If results indicated that PCBs are present at concentrations > 1
ppm, additional verification samples will be collected at further distances to delineate the extent of PCBs > 1 ppm and
the cut-line will be adjusted based on results of the testing.

In total, 9 verification samples are proposed to be collected. The location of each verification sample will be selected
by randomly selecting a number from zero to nine (based on the length of the caulked joint and typical CMU wall
height) with the zero point assigned to the bottom of the wall.

A summary of the proposed verification sampling plan is provided on Table 3-2.

6.3 EXTERIOR BUILDING MATERIALS ADJACENT TO WINDOWS - SCHEDULED FOR
REMOVAL

This section presents the characterization data, remediation plans, and verification process associated with exterior
brick materials surrounding windows in the southern courtyard area scheduled to be removed for the installation of a
curtain wall window system.

6.3.1 Characterization

Brick surrounding the 36 south courtyard windows is scheduled for =
removal to allow for the installation of the courtyard curtain wall window
system. The windows are recessed approximately three to four inches
from the face of the building. Caulking containing PCBs = 50 ppm is
present along all vertical and horizontal metal window frame to brick
joints.

Characterization samples of brick were collected from four locations as
summarized below:

e Two samples were collected at a distance of '%z-inch from the
edge of the window recess along the vertical joint (approximately
4 inches from the joint). Analytical results indicated that PCBs were non-detect (< 0.48 and < 0.091 ppm);
and
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e Two samples were collected at a distance of 3" below the edge of the lower horizontal window recess
(approximately 6” from the caulked joint). Analytical results indicated that PCBs were non-detect (< 0.091
ppm) and present at a concentration of 0.64 ppm.

A summary of the characterization sample results is included on Table 2-1. The locations of the samples are
depicted on Figures 2-2. Based on these results, a remedial plan for the removal and segregation of exterior brick
materials through a cut-line approach was developed.

6.3.2 Remediation

Brick materials in the southern courtyard will be removed and segregated for disposal as either = 50 ppm PCB
wastes or general demolition debris following a cut-line approach as follows:

o Vertical Joints — The first half-row of brick away from the recess (i.e., formerly in direct contact with the
caulking and to a distance of approximately 4 inches from the caulked joint) will be removed for disposal as
= 50 ppm PCB wastes to a hazardous waste disposal facility;

e Horizontal Joints — The first full row of brick above and below the window recess (i.e., formerly in direct
contact with the caulking and to a distance of approximately 6 inches from the caulked joint) will be removed
for disposal as = 50 ppm PCB wastes to a hazardous waste disposal facility; and

o All remaining brick materials will be removed for disposal as general demolition debris provided verification
samples are <1 ppm.

The location of the cut-line will be verified through the collection of verification brick samples prior to implementation
as described in the following section.

6.3.3 Exterior Building Material Verification Sampling

Verification samples will be collected from brick materials to verify the extent of PCBs > 1 ppm. Verification samples
will be collected from bricks as follows:

o Vertical Joints — Samples will be collected immediately past the first half-row of brick away from the edge of
the recess; and

e Horizontal Joints — Samples will be collected from the second row of brick below the edge of the recess (all
samples associated with horizontal joints are to be collected below the lower horizontal joint based on an
assumed “worse-case” migration down the face of the building).

Verification samples will be collected at a sample frequency of approximately 1 sample per 50 Lf. of caulked joint.
There is approximately 25 L.f. of exterior caulked joints per window; therefore, a total of 18 samples will be collected.

The location of each verification sample will be selected as follows:
e The individual joint will be randomly selected; and
o The location on the selected joint will be selected by randomly selecting a number between zero and nine

(vertical joints) or zero and three (lower horizontal joints) with the zero point assigned to the bottom of
vertical joints and the left end of the lower horizontal joint.
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Analytical results will be compared to the unrestricted use criteria of 1 ppm for waste segregation purposes. If results
indicated that PCBs are present at concentrations > 1 ppm, additional verification samples will be collected at
distances further from the respective joints to delineate the extent of PCBs > 1 ppm and the cut-line will be adjusted
based on results of the testing.

6.4  EXTERIOR BUILDING MATERIALS ADJACENT TO WINDOWS - TO REMAIN IN PLACE

This section presents the characterization data, remediation plans, and verification process associated with exterior
building materials that are scheduled to remain in place following the removal of the 48 windows on the north, east,
and west elevations.

6.4.1 Characterization

Exterior building materials adjacent to windows consist of brick and brownstone. A summary of each of the materials
and the characterization data collected from each follows.

6.4.1.1 Brick

Brick materials are located along vertical joints of each
window. Samples of brick were collected from the face
of brick materials perpendicular to the building face
within the window recess at distances of one and three
inches from the caulked joints. A total of six brick
samples were collected for characterization purposes.
A summary of the analytical results is as follows:

e 1inch from the caulked joint — Three samples
were collected and analytical results indicated
that PCBs were present at concentrations of
0.615, 2.9, and 4.1 ppm; and

e 3 inches from the caulked joint — Three
samples were collected and analytical results
indicated that the concentration of PCBs were
<1 ppm (0.045, 0.11, and 0.22 ppm).

The locations of the samples are depicted on Figure 2-2.

6.4.1.2 Brownstone Sills

Brownstone sills are located above and below each of the windows and extend approximately 24 inches from the
window frames. Up to three samples of brownstone were collected from four locations at distances of one, three,
and ten inches from the lower horizontal caulked joint. A summary of the analytical results is as follows:

o 1 inch from the caulked joint — Four samples were collected and analytical results indicated that PCBs were
present at concentrations of 2.6, 7.9, 8.2, and 10 ppm;

e 3inches from the caulked joint — One sample was collected and analytical results indicated that PCBs were
present at a concentration of 0.855 ppm; and
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e 10 inches from the caulked joint — Three samples were collected and analytical results indicated that PCBs
were present at concentrations < 1 ppm (0.23, 0.29, and 0.63 ppm).

The locations of the samples are depicted on Figure 2-2.

6.4.2 Remediation

As discussed previously, bricks and brownstone at these windows are not scheduled to be removed during the
renovation project. To address residual levels of PCBs in these materials following caulking and window removal, an
in-place management program will be applied to these materials to prevent direct contact exposure and migration of
PCBs outside the existing PCB limits. The in-place management of building materials will be conducted through the
application of liquid coatings to materials formerly in direct contact with = 50 ppm caulking and to materials away
from the joint containing PCBs greater than the applicable occupancy criteria.

Materials formerly in direct contact with the caulking and those to be covered by the replacement window frames and
caulking will be coated with two coats of a liquid epoxy coating (i.e., Sikagard 62 liquid epoxy coating [see Appendix
D for manufacturer's product information], or equivalent product).

Materials away from the joints containing PCB greater than the applicable use criteria will be coated with two coats of
a clear coating, penetrating sealer, or equivalent product compatible for exterior brick/brownstone coating (i.e.,
Sikagard 670W clear [see Appendix D for manufacturer’s product information], or equivalent product). As with the
Kline Geology Project in 2011, preservation of the architectural nature and aesthetics of the building is critically
important and a driving factor for product selection. For this project, the specific product to be selected for this
application will also be determined based on mock-ups to be performed by the project team during the initial phases
of the project. Regardless of the product selected, verification of the effectiveness of the product to contain PCBs will
be evaluated through the verification wipe sampling program detailed below.

Based on the differing potential for direct contact exposures, both a high occupancy and low occupancy cleanup
criteria will be applied to the bulk delineation samples collected as follows:

e High Occupancy Cleanup Criteria: The high occupancy cleanup criteria of < 1 ppm total PCBs will be
applied to all first floor building materials. The cleanup criteria is applicable due to the location of the
windows within ten feet of the ground surface; and

e Low Occupancy Cleanup Criteria: The low occupancy cleanup criteria of < 25 ppm total PCBs will be
applied to building materials adjacent to windows on the second floor locations. The application of the low
occupancy criteria to these locations is based on their location and use which limits direct contact
exposure to these materials given the limited to no access and that the selected replacement windows are
inoperable.

The photograph below provides examples of where the applicable criteria are to be applied:
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6.4.2.1 Additional Delineation Sampling

The extent of sealant application will be subject to modification based on the results of additional delineation
sampling to be conducted prior to application. Samples will be collected as follows:

e Brick:

High Occupancy Areas (First Floor Locations — 24 window locations): Verification brick samples will
be collected at the end of the window recess away from the caulked joint and proposed
encapsulation area (see Section 6.4.2.2) to verify the extent of PCBs > 1 ppm. Verification
samples are to be collected at a sample frequency of 1 sample per 100 L.f. of caulking. There is
approximately 19 L.f. of caulking next to brick per window; therefore, five samples will be collected.
At each selected window, the sample location along the joint will be randomly selected using a
random number generator based on the total linear footage of the caulked joints; and

o Low Occupancy Areas (Second Floor Locations — 24 locations): Verification brick samples will be
collected at a distance of one inch from the caulked joint from an area beyond the proposed
encapsulation area (see Section 6.4.2.2) to verify that PCBs > 25 ppm are not present beyond the
extent of the replacement windows and caulking. Verification samples are to be collected at a
sample frequency of 1 sample per 100 Lf. of caulking (5 samples). At each selected window, the
sample location along the joint will be randomly selected using a random number generator based
on the total linear footage of the caulked joints.
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e Brownstone Sills:

0 High Occupancy Areas (First Floor Locations — 24 locations): Verification brownstone samples will
be collected at a distance of 10 inches from the caulked joint from an area beyond the proposed
encapsulation area to verify the extent of PCBs > 1 ppm. Verification samples are to be collected
at a sample frequency of 1 sample per 50 I.f. of caulking. There is approximately 6 I.f. of caulking
next to brownstone on each window; therefore, three samples will be collected. At each selected
window, the sample location along the joint will be randomly selected using a random number
generator based on the total linear footage of the caulked joints; and

0 Low Occupancy Areas (Second Floor Locations — 24 locations): Verification samples will be
collected at a distance of one inch from the caulked joint from an area beyond the proposed
encapsulation area to verify that PCBs > 25 ppm are not present beyond the extent of the
replacement windows and caulking. Verification samples are to be collected at a sample frequency
of 1 sample per 50 Lf. of caulking (3 samples). At each selected window, the sample location
along the joint will be randomly selected using a random number generator based on the total
linear footage of the caulked joints.

If results of the sampling indicate that PCBs are present at concentrations above the applicable cleanup levels,
additional samples will be collected at the frequencies detailed above to delineate the extent of PCB impacts above
the cleanup level and to establish the required extent of the barrier coating / sealant.

6.4.2.2 Encapsulant Application

The application of the liquid coating/sealant will be performed following removal of the PCB-containing caulking and
windows and under the same containments and controls used for the window removals. Access to the work areas
will remain restricted through the use of barrier markers and signage. Access to the work areas will be through aerial
lift, staging, or from the interior of the building.

Twenty four windows are located within the high occupancy area and 24 windows are located in the low occupancy
designated areas. Around all 48 windows, brick materials formerly in direct contact with the = 50 ppm PCB caulking
and to be covered by the replacement windows and new caulking will be coated with two coats of epoxy
(approximately 4" beyond current exterior caulking).

Surrounding the 24 windows in the high occupancy areas, brick materials beyond the extent of epoxy application to
the end of the window recess (i.e., a distance of approximately three or four inches depending on the size of the
recess) will be coated with two coats of a clear coating or penetrating sealant.

For those windows identified within the low occupancy area, if the verification sample results are < 25 ppm, then no
additional sealant will be applied to the brick surfaces away from the joint. If results of the verification samples
indicate that PCBs > 25 ppm are present, additional verification samples will be collected and the liquid
coating/sealant will be applied to materials identified as containing PCBs above the low occupancy criteria.

Brownstone sills and headers are present along 24 windows within the high occupancy areas and 24 windows within
the low occupancy areas. Around all 48 windows, brownstone materials formerly in direct contact with the = 50 ppm
PCB caulking and to be covered by the replacement windows and new caulking will be coated with two coats of
epoxy (approximately 4" beyond current exterior caulking).

Surrounding the 24 windows in the high occupancy areas, all materials beyond the extent of epoxy application to the
end of the silllheader (approximately 24 inches) will be coated with two coats of a clear acrylic or penetrating sealant.
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For those windows identified within the low occupancy area, if the verification sample results are < 25 ppm, then no
additional sealant will be applied to the brownstone surfaces away from the joint. If results of the verification samples
indicate that PCBs > 25 ppm are present, additional verification samples will be collected and the liquid
coating/sealant will be applied to materials identified as containing PCBs above the low occupancy criteria.

6.4.3 Verification Wipe Sampling

Following application of the sealant, verification baseline wipe samples will be collected from materials formerly in
direct contact with the exterior caulked joint and from materials away from the caulked joint. Wipe samples will be
collected following the standard wipe test procedures described in 40 CFR 761.123. Details of the sampling program
are presented in the following sections.

6.4.3.1 Former Direct Contact Areas

Verification wipe samples of sealed building materials formerly in direct contact with the caulked joints will be
collected to evaluate the effectiveness of the sealant. A summary of the verification sample frequency for each
building material is provided below:

e Brick (48 windows) — Verification wipe samples collected from sealed brick materials formerly in direct
contact with the exterior caulking will be collected at a sample frequency of 1 sample per 100 Lf. of
caulking next to brick for a total of 10 samples (48 x 19 I.f. =912 |.f.); and

e Brownstone (48 windows) — Verification wipe samples collected from sealed brownstone materials formerly
in direct contact with the exterior caulking will be collected at a sample frequency of 1 sample per 50 L.f. of
caulking next to brownstone for a total of 6 samples (48 x 6 I.f. = 288 L.f.).

6.4.3.2 Materials Away from the Joint

Verification wipe samples of sealed building materials adjacent to the former caulked joint will be collected to
evaluate the effectiveness of the sealant. A summary of the verification sample frequency for each of the building
materials is provided below:

o Brick (24 High Occupancy Windows) — Brick materials adjacent to caulked joints are to be sealed on a total
of 24 first floor windows. Verification wipe samples will be collected at a sample frequency of 1 sample per
100 L.f. of caulking next to brick for a total of 5 samples (24 x 19 |.f. = 456 |.f.); and

o Brownstone (24 High Occupancy Windows) — Brownstone materials adjacent to caulked joints are to be
sealed on a total of 24 first floor windows. Verification wipe samples will be collected at a sample frequency
of 1 sample per 50 Lf. of caulking next to brownstone for a total of 3 samples (24 x 6 I.f. = 144 |.f.).

At this time, liquid sealant application is not anticipated at low occupancy areas. However, if applied then
verification wipe samples will be collected at the same frequency as the high occupancy areas.

Results from wipe samples collected from sealed surfaces adjacent to the windows (i.e., areas of clear coat
application) will be compared to the standard as follows:

e >1pg/100cm? — Additional coat of liquid sealant may be applied and verification sample re-collected at an
off-set location depending on product specifications for coating/sealant layers; and

e <1 ug/100cm?2 - No further action.
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7. ROOFTOP PENTHOUSE EXTERIOR BUILDING MATERIALS

This section presents the characterization data, remediation plans, and verification process associated with sealants
identified on exterior locations of the rooftop penthouse. The entire rooftop penthouse is scheduled for removal as
part of the overall building renovation project.

7.1 CHARACTERIZATION

Characterization samples of caulking were collected from the penthouse doors, the penthouse ventilation louvers,
and the penthouse parapet cap. Analytical results indicated that PCBs were present at concentrations = 50 ppm. A
summary of the caulking identified on the penthouse is as follows:

o Approximately 50 |.f. of caulking was observed along the vertical and upper horizontal penthouse door frame
to brick joints (3 doors);

e Approximately 144 |f. of caulking was observed along the vertical and upper horizontal penthouse
ventilation louver frame to brick joints (16 locations); and

o Approximately 265 L.f. of caulking was observed along the stone to flashing joints and stone to stone joints
of the penthouse parapet cap.

Lateral Stoneto Stone Cap Joint

Penthouse Door Penthouse Parapet Cap
(typical)

One characterization sample of brick was collected at a distance of four inches from the penthouse door caulked
joint. Analytical results indicated that PCBs were non-detect (< 0.091 ppm). One sample of brick was collected at a
distance of four inches from the vertical louver caulked joint. Analytical results indicated that PCBs were non-detect
(<0.095 ppm).

Summaries of the caulking and building material characterization sampling results are presented on Table 2-1. The
locations of the samples are depicted on Figure 2-4.
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7.2

REMEDIATION

The remedial approach for the penthouse doors, louvers, and parapet cap is described below. The approach is a
material removal and waste material segregation approach through the establishment of a cut-line for segregation of
materials as either = 50 ppm PCB wastes or general demolition debris (i.e., PCBs < 1 ppm).

= 50 ppm PCB Containing Caulking and Sealants, Door/Louver Components, and Parapet Cap Components —

Caulking, backer materials, door/louver components associated with penthouse doors, louvers, and parapet cap
brownstone and flashing materials will be removed for disposal as = 50 ppm PCB waste to a hazardous waste
disposal facility. Refer to Section 6 for additional details on the removal procedures.

Adjacent Building Materials — Building materials within the project work area will be removed as follows (pre-removal

verification samples to be collected as described in Section 7.3 to confirm extent):

7.3

Brick Walls Associated with Doors and Louvers —

o The first half-row of bricks along vertical caulked joints (i.e., materials formerly in direct contact with
and to a distance of approximately four inches from the joint) and the first row of brick along
horizontal joints will be removed for disposal as = 50 ppm PCB wastes to a hazardous waste
disposal facility; and

0 Remaining brick materials will be removed and segregated for disposal as general demolition
debris pending results of verification sampling (see below).

Parapet Cap Materials — Based on the limited volume of materials associated with the parapet cap, parapet
cap materials including brownstone cap, metal flashing, and bricks directly below the lateral caulked joints
will be removed for disposal as = 50 ppm PCB waste to a hazardous waste disposal facility.

Metal Flashing below Louvers — Metal flashing directly below each louver and to a distance of six inches
from the louvers will be removed for disposal as = 50 ppm PCB waste to a hazardous waste disposal
facility. All remaining metal flashing will be removed for disposal as general demolition debris pending
results of verification sampling (see below).

BUILDING MATERIAL VERIFICATION SAMPLING

Prior to removal of any = 50 ppm PCB wastes from the roof penthouse, verification samples will be collected from
brick and materials to verify the extent of PCBs > 1 ppm as follows:

Penthouse Doors - Verification samples to be collected at a frequency of 1 sample per door (3 samples) to
be collected immediately past the first half-row of brick away from the vertical joints (approximately 4 inches
from the joint). No samples are proposed to be collected above the doors based on potential worse-case
migration of PCBs laterally away from vertical joints.

Penthouse Louvers (16 locations) — Verification samples to be collected immediately past the first half-row
of brick away from the vertical joints (approximately 4 inches from the joint) at a frequency of 1 sample per
50 L.f. of caulking. There is approximately 9 I.f. of caulking next to brick per louver; therefore, three samples
will be collected. At each selected louver, the sample location along the joint will be randomly selected
using a random number generator based on the total linear footage of the vertical caulked joints (no
samples are proposed to be collected above the louvers based on potential worse-case migration of PCBs
laterally away from the vertical joints).

Parapet Cap Joints — Verification samples to be collected at a frequency of 1 sample per 10 joints at the
beginning of the second row of brick below the lateral stone to stone cap joint (total of 6 samples).
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e Penthouse Louver Metal Flashing (16 locations) — Verification wipe samples to be collected at a distance of
six inches from the base of the vertical caulked joints at a frequency of 1 sample per 50 L.f. of caulking.
There is approximately 9 L.f. of caulking per louver; therefore, three samples will be collected.

Analytical results will be compared to the unrestricted use criteria of 1 ppm (brick samples) or 10 ug/100cm? (metal
flashing) for waste segregation purposes. If results indicated that PCBs are present at concentrations above these
levels, additional samples will be collected at distances further from the respective joints to delineate the extent of
PCBs > 1 ppm or 10 pg/100cm?, as applicable, and the cut-line will be adjusted based on results of the testing.

Refer to Section 9 for the waste storage and disposal procedures for the materials.
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8. VENTILATION SYSTEM COMPONENTS AND DUCTWORK

This section presents the characterization data, remediation plans, and verification process associated with
sealant/coating identified on metal to metal and metal to concrete joints of the ventilation ductwork at the rooftop
penthouses, basement mechanical spaces, and in overhead areas within the building and on metal to metal joints
within the ventilation system components in the basement mechanical spaces.

All ventilation system components and ductwork is scheduled for removal as part of the overall building renovation
project.

8.1 CHARACTERIZATION

During the site inspection and inventory, a red sealant was observed on ductwork along metal to concrete and metal
to metal joints in the penthouses, interior building spaces, and the basement mechanical spaces:

¢ Roof Top Mechanical Penthouses — Sealant was observed along metal to metal joints of the ductwork and
along the metal to CMU block joints at approximately 36 wall penetration points.

¢ Interior Building Spaces Overhead Areas - Interior spaces have two main ventilation trunks located in the
overhead areas (approximately 10 to 12 feet above the floor). The two trunks come together into a single
ventilation system at mixing junction boxes approximately six to eight feet from wall penetrations. The
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typical configuration is presented on Figure 8-1. Where flexible ductwork was observed, sealant was
present along metal to concrete joints at wall penetration points in the basement floor, first floor, and second
floor spaces and along metal to metal joints of the ductwork between the wall penetration and the junction
boxes. A total of 92 wall penetrations (joining into 46 junction boxes) were observed to have the red sealant
on the joints. In areas without flexible ductwork and in ventilation components beyond the junction boxes,
metal to metal joints were observed to be gasket materials.

e Basement Mechanical Spaces — Sealant was observed along metal to metal joints of the ductwork and
ventilation system components in the east and west mechanical spaces. Due to accessibility issues within
the basement mechanical spaces, the number and location of joints containing the sealant is not known at
this time. However, the project scope includes the removal of all ductwork and ventilation system
components and the remediation strategy presented below has been developed to be scalable to the
amount of sealants or number of joints to be encountered.

Characterization samples of sealants and building materials were collected as follows:

o Six characterization samples of the red sealant/coating were collected. Analytical results indicated that
PCBs were present at concentrations ranging from 58.9 to 3,000 ppm.

e One characterization sample was collected from interior CMU block materials within the roof top penthouse
at a distance of six inches below the sealant at a wall penetration point. Analytical results indicated that
PCBs were non-detect (< 0.087 ppm).

8.2 PILOT TEST ACTIVITIES

In order to evaluate whether or not PCB impacts were present in underlying concrete materials at wall penetration
points, a pilot test was conducted at three interior locations. At each location, all visible sealant was removed from
the concrete under negative pressure controls and HEPA filtrations. Sealant was removed using an electric
oscillating removal tool (Fein SuperCut). Once all visible sealant was removed, one sample of concrete was
collected from each pilot test area. Analytical results indicated that PCBs were present at concentrations of 0.75, 1.1,
and 6.5 ppm.

In addition, to support an overall waste material segregation approach, an evaluation of whether or not PCBs had
migrated within the ductwork sealant beyond the location of the red sealants was conducted. Wipe samples of the
ductwork were collected within the mixing junction boxes immediately beyond the last observed location of red
sealant. Three wipe samples were collected on the interior vertical side wall of the box. Analytical results indicated
that PCBs were reported as non-detect (2 samples at < 0.20 ug/100cm2) and at a concentration of 0.34 ug/100cm2.
Wipe sample results are presented on Table 8-1.

8.3 REMEDIATION

For the metal ductwork and adjacent CMU block, the remedial approach is a material removal and waste material
segregation approach through the establishment of a cut-line for segregation of materials as either = 50 ppm PCB
wastes or general demolition debris (i.e., PCBs < 1 ppm for CMU block or < 10 ug/100cm? for metal ductwork). For
concrete wall materials scheduled to remain in place surrounding the wall penetration points, the remedial approach
is to remove all materials impacted by PCBs > 1 ppm through physical removal method (i.e., grinding, chipping, etc.)
with a contingency for in place management via encapsulation if this level cannot be achieved (given that additional
concrete removal beyond the initial depth cannot be conducted due to structural concerns). A summary of the
approach is as follows:
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> 50 ppm PCB Containing Sealants — PCB containing ductwork sealants will be removed for disposal as = 50 ppm
PCB waste to a hazardous waste disposal facility. For the rooftop penthouse metal to CMU joints and metal to metal
joints building wide, removal of the sealant will be conducted as part of the CMU block and metal ductwork removal.
For sealant on the concrete scheduled to remain in place surrounding wall penetration points, the sealant will be
removed through grinding or chipping of the sealant and coated concrete to a depth of 4.

Concrete Materials — Concrete materials in direct contact with the sealant and to a depth of %4” will be removed for
disposal as = 50 ppm PCB wastes through physical methods (e.g., grinding or chipping). All other concrete materials
will remain in place based on the project scope (potentially under an encapsulant coating — see below).

Roof Top Penthouse CMU Block — Interior CMU block at wall penetrations within the rooftop penthouses formerly in
direct contact with the sealant and to a distance of six inches from the sealant will be removed for disposal as = 50
ppm PCB waste to a hazardous waste disposal facility. Remaining CMU block materials will be removed for disposal
as general demolition debris pending results of verification sampling described below.

Metal Ductwork — Ductwork in direct contact with the sealant and to the distances described below will be removed
with the sealants for off-site disposal as = 50 ppm PCB waste to a hazardous waste disposal facility. Remaining
ductwork materials will be segregated for disposal as general demolition debris. The segregation approach is as
follows:

o Roof Top Penthouse Ductwork — Due to the number and location of joints, all ductwork will be removed for
disposal as = 50 ppm PCB wastes (i.e., no waste segregation) to a hazardous waste disposal facility;

o Interior Overhead Spaces — Ductwork materials from the wall penetrations to the mixing junction boxes will
be removed for disposal as = 50 ppm PCB wastes to a hazardous waste disposal facility. Pending
verification sample results (see below), all remaining ductwork will be removed for disposal as general
demoalition debris; and

o Basement Mechanical Spaces — The ventilation system component and ductwork cut-line will be established
at a distance of six inches from the joints based on the anticipated methods for waste segregation and
verified through wipe sampling of materials beyond the cut-line. In support of this cut-line location,
verification wipe samples will be collected prior to project implementation as described below. Portions of
the materials may be removed for disposal in their entirety as = 50 ppm PCB wastes (i.e., no waste
segregation) if the number and location of joints do not support waste segregation.

8.4  BUILDING MATERIAL VERIFICATION SAMPLING

To the extent practical, verification samples will be collected prior to removal. A summary of the verification sampling
programs for concrete materials and ductwork is described in the sections below.

8.41 Concrete

Following removal of the ductwork and concrete materials in direct contact with the sealants to a depth of '’
verification samples of underlying concrete will be collected at a frequency of 1 sample per every 10 penetrations for
a total of 10 samples. Verification sample locations will be randomly selected based on the total length of application
at the selected penetration point with the lower left hand corner assigned zero and proceeding clockwise around the
removal area. Results of the verification samples will be compared to the high occupancy cleanup standard of < 1
ppm as follows:

e Total PCBs > 1 ppm — Concrete materials formerly in direct contact with sealant to be encapsulated using
two coats of a liquid epoxy coating (Sikagard 62, or equivalent product) following the procedures described
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8.4.2

in Section 6 of the plan. Verification wipe samples to be collected of encapsulated surfaces at the same
frequency as the bulk samples; and

Total PCBs < 1 ppm — No additional action, removal complete.

CMU Block

Verification samples of CMU block in the penthouses will be collected at a distance of six inches from the caulked
joint. Samples are to be collected at a frequency of 1 sample per 10 penetrations for a total of four samples including
the sample already collected. Results of the verification sampling will be compared to the high occupancy clean up
standard as follows:

8.4.3

Total PCBs > 1 ppm — Additional verification sample collected at a greater distance from the sealant and the
segregation location adjusted accordingly; and

Total PCBs < 1 ppm — Waste segregation conducted as described above.

Ductwork

Verification wipe samples of metal ductwork will be collected as follows:

Rooftop Penthouse Area — No verification samples to be collected, all ductwork to be removed for disposal
as = 50 ppm waste due to the number and location of joints;

Interior Spaces Overhead Areas — Verification wipe samples will be collected from inside the mixing junction
boxes at a frequency of 1 sample per 5 junction boxes (total of 10 wipe samples); and

Basement Mechanical Spaces - Verification wipe samples will be collected from ventilation system
components and ductwork materials at a distance of six inches from the sealant at a frequency of
approximately 1 sample per 100 I.f. of joints. This proposed sample frequency is based on the amount of
sealant observed in currently accessible areas and may be modified based on amount of sealant identified
when the full inventory is completed. Samples will be collected immediately past the cut line as follows:

o The side of the joint will be alternated between the left and right;
0 The center point of the wipe will be randomly selected along the selected seam; and

0 At the selected location, the wipe will be collected in a 10 cm by 10 cm area immediately outside the cut
line.

Results from the verification wipe samples will be compared to the high occupancy cleanup standard for non-porous
materials as follows:

> 10 pg/100cm? — Additional verification wipe sample to be collected further from the joint and the cut line
extended to the next sample point in either direction that meets the level; and

<10 ug/100cm? — No additional action.
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9. WASTE STORAGE AND DISPOSAL

Caulking containing = 50 ppm PCBs, backing materials, window frames and components (including glass), and
backing materials and other materials (brick, brownstone, ductwork, etc.) in direct contact with the caulking and
removed to the specified cut-lines described in this plan will be managed as a single waste stream and designated as
= 50 ppm PCB wastes. Building materials scheduled for removal and impacted by PCBs at a concentration > 1 ppm
will be removed for disposal as either = 50 ppm PCB wastes or < 50 ppm PCB wastes as described in the previous
sections. Polyethylene sheeting, PPE, and other disposable equipment and tools will be managed for disposal as <
50 ppm PCB wastes.

The following activities will be completed with regard to the proper storage and disposal of PCB wastes:

Secure, lined, and covered waste containers (roll-off containers or equivalent), 55-gallon DOT-approved
steel containers, or cubic yard boxes/totes will be staged for the collection of PCB wastes generated during
the work activities in accordance with 40 CFR 761.65;

Containers will be properly labeled and marked in accordance with 40 CFR 761.40;

Upon completion of the work or when a container is considered full, PCB waste = 50 ppm will be
transported off-site under manifest, for disposal at a hazardous waste disposal facility (EQ Wayne Disposal
Facility located in Belleville, Michigan, or equivalent);

Upon completion of the work or when a container is considered full, PCB waste < 50 ppm will be transported
off-site for disposal at a non-hazardous waste landfill permitted to accept such wastes (Waste
Management's Turnkey Landfill located in Rochester, New Hampshire, or equivalent); and

At the end of their use on the project, non-disposable tools and equipment will be decontaminated in
accordance with 40 CFR 761.79. Decontamination fluids generated during the work will be
collected/contained and managed/disposed in accordance with 40 CFR 761.79.

Copies of the waste shipment records, including manifests and certificates of disposal, will be collected and provided
as part of the final report to EPA.
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10. CONCEPTUAL MONITORING AND MAINTENANCE PLAN

As described in this plan, remediation activities to be completed will require implementation of a remedial approach
under 40 CFR 761.61(c). This approach removes source materials and utilizes a physical barrier approach (liquid
coating or sealant followed by new window frames in some locations) to eliminate the direct contact exposure
pathway and migration pathways of PCBs remaining on the building. Upon completion of the remedial actions, the
impacted building materials would not be accessible to direct exposure or migration to surrounding building materials.

Following implementation of this approach, a monitoring and maintenance plan (MMP) will be developed and
implemented. The main components of the plan are as follows:

e Visual inspections — Visual inspections of the coated/sealed surfaces will be conducted. The inspections will
consist of an assessment of the following:

0 Signs of the underlying coating, or excessive pitting, peeling, or breakages in the coating;
o Signs of weathering or disturbance of the replacement caulking (where applied); and
0 A general inspection of the joints.

e Surface Wipe Sampling — Surface wipe samples will be collected from the sealed surfaces at a frequency
developed based on the final areas to be encapsulated. Wipe samples will be collected following the
standard wipe test procedures described in 40 CFR 761.123 and/or an alternate proposed method;

o Corrective Actions - If results of the inspections indicate that damage has occurred to a component of the
barrier system or if monitoring results exceed project-specific action levels (to be developed in the MMP),
the needed repairs or corrective actions will be conducted;

e Maintenance Guidelines and Procedures — To prevent potential exposure to maintenance and facility
personnel that may perform activities in the sealed areas, guidelines and procedures will be developed
and implemented for any work being conducted in the respective areas. These guidelines and procedures
will detail communications procedures, worker protection requirements, and worker training requirements
to be conducted for maintenance or other activities in these areas; and

e Reporting — A report documenting the findings of the visual inspections and monitoring results will be
prepared and submitted to EPA.

The details of the MMP will be developed following completion of the remedial activities described above. The
results of the verification testing, baseline sampling, and inspections will be used to develop the details of the plan.
The MMP will be provided to EPA under a separate submittal following the completion of the remedial activities.
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11. SITE RESTORATION AND PROJECT SCHEDULE

Currently the majority of the building is vacant with the remaining staff and students to be relocated prior to work
initiation. The overall project schedule calls for the hazardous materials abatement task to be completed as a first
component of the project. In order to meet the overall project schedule, this abatement task, including PCB
remediation, is scheduled to initiate in October 2012.

Following completion of the removal activities and verification that the cleanup levels have been met or the risk-
based approach applied, the overall building renovation project will continue in accordance with the overall project
specifications. The site controls will be dismantled and all wastes will be transported off-site for proper disposal.
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12. COMMUNICATION AND DOCUMENTATION

Prior to initiation and periodically during the work activities, project-related communications with Yale University staff
and contractors will be undertaken on an as needed basis. These communications may include schedule and access
updates regarding disruption to particular areas or significant project updates. As indicated previously, the building
will be vacant during the remediation work.

Following completion of the work activities, records and documents per 40 CFR Part 761 will be generated and
maintained in the Yale University Environmental Health and Safety Department files. A final report documenting the
completion of the work activities, verification analytical results, volumes of disposed materials, and waste disposal
records will be prepared and submitted to EPA.
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Table 2-1

Summary of Sealant Characterization Sampling Results

Kline Chemistry Laboratory
Yale University

. . N Material Number of . Total PCBs
Material Type Material Application Description Samples Sample Location Sample ID Sample Date (ppm)
North Side Main Entryway
Caulking Exterior Door Frame to |1/2" light b_rown, soft, 1 Main entryway frame to brick joint KCL3 1/7/2009 70,500 J
Masonry flexible.
. Interior Door Frame to 1/8" light gray, soft, . .
Glazing Glass not flexible. brittle 1 Main entryway frame to glass joint KCL-CBK-032 3/29/2012 6,500
Windows
Interior Window Frame to | 1/8" gray, medium 1 Interior window, second floor, Room 233 KCL-CBK-014 3/29/2012 1,900
Glass soft, very flexible
Exterior window, first floor, Room 114 10187 KCL ext 10/18/2010 2,680 J
Glazing
Exterior Window Frame to| 1/8" white, soft, not 3 Exterior window, first floor, Room 110 10186 KCL ext | 10/18/2010 | 213,000 J
Glass flexible, brittle
Exterior window, first floor, Room 146 KCL-CBK-025 3/29/2012 3,060
Interior window, second floor, Room 256 KCL-CBK-001 3/29/2012 400,000
Interior window, first floor, Room 114 10181 KCL 114 int | 10/18/2010 209,000 J
Interior Window Frame to [1/2" light brown, soft, 4
Masonry flexible
Interior window, first floor, Room 110 10182 KCL 110 int | 10/18/2010 274,000 J
Interior window, first floor, Room 110 10183 KCL 110int | 10/18/2010 227,000 J
Caulking
Exterior window, first floor, Room 133 KCL-CBK-018 3/29/2012 390,000
Exterior Window Frame to [1/2" light brown, soft, 4
Masonry flexible
Exterior window, first floor, Room 110 KCL1 1/7/2009 71,300 J
Exterior window, first floor, Room 114 10184 KCL 114 ext | 10/18/2010 294,000 J
Exterior Window Frame to [1/2" light brown, soft, 4
Masonry flexible
Exterior window, first floor, Room 110 10185 KCL 110 ext | 10/18/2010 310,000 J
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Table 2-1
Summary of Sealant Characterization Sampling Results

Kline Chemistry Laboratory
Yale University

elevation

. . L Material Number of . Total PCBs
Material Type Material Application Description Samples Sample Location Sample ID Sample Date (ppm)
Ventilation and Heating Systems
KCL-CBK-012 3/29/2012 67
2 Ductwork in interior of rooftop penthouse
KCL-CBK-013 3/29/2012 75
Ductwork in interior of Room 254 KCL-CBK-017 3/29/2012 58.9J
Interior Metal Duct to Red, medium hard,
Masonry slightly flexible
Ductwork in interior of Room 254 254-6-12 6/12/2012 203J
4
Ductwork in interior of Room 256 256-6-12 6/12/2012 560 J
Caulking/Sealant Ductwork in interior of Room 137 137-6-12 6/12/2012 3,000J
KCL-CBK-036 6/26/2012 60
Ductwork in east side mechanical room
Interior Metal to Metal Red_, medlum_ hard, 3 KCL-CBK-037 6/26/2012 61
Duct slightly flexible
Ductwork in west side mechanical room KCL-CBK-038 6/26/2012 31
Metal to roofing material, roof area near
northwest corner of courtyard area KCL-CBK-007 3/29/2012 <0.95
Exterior Rooftop Vent | 1" gray, soft flexible, 5 elevation
Penetration 1/4" thick Metal to roofing material, roof area near
northeast corner of courtyard area KCL-CBK-008 3/29/2012 1.4
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Kline Chemistry Laboratory (225540)

Table 2-1

Summary of Sealant Characterization Sampling Results

Kline Chemistry Laboratory
Yale University

. . L Material Number of . Total PCBs
Material Type Material Application Description Samples Sample Location Sample ID Sample Date (ppm)
Interior Control Joints
Caulking Basement CMU.to CmMuU 1/2 blagk, soft, 1 CMU to CMU control joint in west side KCL-CBK-039 6/26/2012 <0.87
Control Joint flexible basement hall
Rooftop Penthouse
Exterior Door Frame to | 1/2" gray, Soft, 1 Door to interior stairwell KCL-CBK-004 3/29/2012 490,000
Masonry flexible
. - Brownstone cap on edge of penthouse
Caulking Exterior Masonry to 1/4" light b_rown, soft, 1 roof, near northeast corner of northern KCL-CBK-005 3/29/2012 67
Masonry flexible ;
elevation
Exterior Louver Frame to | 1/2" light b.rown, soft, 1 Louver on northwest corner of penthouse KCL-CBK-006 3/29/2012 730
Masonry flexible
Building Cap Joint
BrOW”StOC”;:;pO?Z(;E?: o reddgree’;‘mheaSt KCL-CBK-003 | 3/29/2012 23
. Exterior Masonry to 1/2" reddish brown, Y
Caulking : 2
Masonry soft, flexible Brownstone cap on roof's edge, northwest
P ge. KCL-CBK-002 | 3/29/2012 33
corner of courtyard area
Notes:

All samples extracted by Soxhlet Method 3540C and analyzed for PCBs by USEPA Method 8082.
All PCBs reported as Aroclor 1248, 1254, and 1260. No other Aroclor reported above the minimum laboratory reporting limit.
JIUJ = Analytical results qualified based on results of external data validation. Additional information included in Appendix B.
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Table 2-2

Summary of Building Material Characterization Sampling Results

Kline Chemistry Laboratory
Yale University

Material Type Sample Rationale Number of Sample Location Sample ID Sample Date Total PCBs
Samples (ppm)
North Side Main Entryway
4" from east side of main entryway frame to KCL-CBB-030 3/29/2012 <0.43
brick joint
Exterior Brick Wall Delineation of PCB extent 2
4" from west side of main entryway frame to KCL-CBB-031 3/29/2012 <0.48
brick joint
Exterior B_r_ownstone Delineation of PCB extent 1 6" from main entryw_a)_/ frame to brownstone KCL-CBR-033 3/29/2012 <0.48
Ceiling joint
Windows
1116-1 KCL
(Room 110) 10/16/2010 1057
2 CMU block 1" from frame to CMU joint
1116-2 KCL
(Room 114) 10/16/2010 13517
KCL 2-1-1
(Room 110 2/1/2011 1347
2 CMU block 7" from frame to CMU joint
KCL 2-1-3
(Room 114) 2/1/2011 1.56J
KCL 2-1-2
(Room 110) 2/1/2011 0.893J
KCL 2-1-4
(Room 114) 2/1/2011 0.777 3
Interior CMU Block Wall [ Delineation of PCB extent CMU block 10" from frame to CMU joint
KCL-CBC-015 (Room 233) 3/29/2012 3.8
KCL-CBC-016
(Room 156) 3/29/2012 2.2
4
KCL-VBC-048
(Room 156) 6/26/2012 1.46
K&';;/rﬁgg;g 6/26/2012 4.12
CMU block immediately past window recess
(15 or 18" from frame to CMU joint)
KCL-VBC-050
(Room 133) 6/26/2012 1.50
KCL-VBC-051
(Room 243) 6/26/2012 4.42
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Kline Chemistry Laboratory (225540)

Table 2-2

Summary of Building Material Characterization Sampling Results

Kline Chemistry Laboratory
Yale University

Material Type Sample Rationale Number of Sample Location Sample ID Sample Date Total PCBs
Samples (ppm)
KCL-VBC-202
(Room 243) 7/31/2012 0.38
KCL-VBC-203
Evaluation of PCBs with CMU block past the window recess (Room 233) 7131/2012 0.54
Depth 4 approximately 20 to 27" from frame to CMU
(0.5t0 1.0" joint) KCL-VBC-204
(Room 156) 7/31/2012 0.34
KCL-VBC-207
(Room 133) 7/31/2012 0.68
KCL-VBC-201 7/31/2012 13
Core Characterization 5 Waste Characterization sample of concrete
Sample block
KCL-VBC-205 7/31/2012 0.74J
Interior CMU Block Wall KCL-CBC-200 7/31/2012 0.7
(2nd floor hallway)
KCL-CBC-206
(1st floor hallway) 7/31/2012 0.89
KCL-CBC-208
(1st floor hallway) 7/31/2012 0.71
Confirmation of Source CMU block in Ioca_ltlons_wnhout eX'St.mg. KCL-CBC-209
. 8 known source mateirals (i.e., no caulking in 7/31/2012 0.15
Material L (Basement Hallway)
vicinity of sample)
KCL-CBC-210
(Basement Hallway) 7/31/2012 0.84
KCL-CBC-211
(Room 19) 7/31/2012 0.36
KCL-CBC-213 7/31/2012 0.95J

(Basement Hallway)
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Kline Chemistry Laboratory (225540)

Table 2-2

Summary of Building Material Characterization Sampling Results

Kline Chemistry Laboratory
Yale University

Material Type Sample Rationale Number of Sample Location Sample ID Sample Date Total PCBs
Samples (ppm)
KCL-CBB-022 (Room 154) 3/29/2012 41
3 1" from exterior frame to brick window joint KCL-CBB-027 3/29/2012 2.9
(Room 146)
1117-3
(Room 110) 10/17/2011 0.615J
KCL-CBB-021
(Room 154) 3/29/2012 0.11J
3 3" from exterior frame to brick window joint KCL-CBB-026 3/29/2012 0.22
(Room 146)
Exterior Brick Wall Delineation of PCB extent
1117-4 KCL
(Room 110) 10/17/2010 0.045
KCL-CBB-020
3" from bottom horizontal edge of recessed (Room 125) 3/29/2012 0.64
2 window on face of the building, courtyard
area KCL-VBB-053
(Room 133) 6/26/2012 <0.091
K&)—gﬁi%g 3/29/2012 <0.48
5 1/2" from vertical edge of recessed window
on face of the building, courtyard area
KCL-VBB-052
(Room 129) 6/26/2012 <0.091
1117-2 KCL
(Room 110) 10/17/2010 26
KCL-CBR-024 (Room 160) 3/29/2012 8.2
4 1" from exterior frame to brownstone
window joint
KCL-CBR-029 (Room 146) 3/29/2012 10
KCL-CBR-035 (Room 120) 3/29/2012 7.9
Exterior Brownstone Sill | Delineation of PCB extent
1 3" from exterlqr framg _to brownstone 1117-1 KCL 10/17/2010 0.855 J
window joint (Room 110)
KCL-CBR-023 (Room 160) 3/29/2012 0.63J
10" f terior f tob t
3 rom ex{erior frame 1o brownstone 1y ¢ .cBR-028 (Room 146) 3/29/2012 0.23
window joint
KCL-CBR-034 (Room 120) 3/29/2012 0.29
Page 3 0of 4
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Kline Chemistry Laboratory (225540)

Table 2-2

Summary of Building Material Characterization Sampling Results

Kline Chemistry Laboratory
Yale University

Material Type Sample Rationale Number of Sample Location Sample ID Sample Date Total PCBs
Samples (ppm)
Ventilation and Heating Systems
Concrete Following Removal of Sealant in KCL-VBC-042 6/26/2012 45
Room 256
Concrete Wall Pilot Test Removal Areas 3 Concrete Following Removal of Sealant in KCL-VBC-043 6/26/2012 11
Room 254
Concrete Following Removal of Sealant in KCL-VBC-047 6/26/2012 075
Room 135
Rooftop Penthouse
1 4" from exterior (.joor.frame. to brick joint, KCL-CBB-011 3/29/2012 <0.091
door to interior stairwell
Exterior Wall
Masonry 1 4" from louver frame to brick joint KCL-VBB-040 6/26/2012 <0.095
Interior Wall 1 6" below sealant to CMU joint (beginning of KCL-VBB-041 6/26/2012 <0.087
second row of block)
Penthouse Parapet Cap
Brownstone cap on roof's edge, northeast KCL-CBK-003 3/29/2012 23
. corner of courtyard area
. Exterior Masonry to
Caulking 2
Masonry Brownstone cap on roof's edge, northwest
P 9 KCL-CBK-002 3/29/2012 33

corner of courtyard area

Notes:

All samples extracted by Soxhlet Method 3540C and analyzed for PCBs by USEPA Method 8082.
All PCBs reported as Aroclor 1248, 1254, and 1260. No other Aroclor reported above the minimum laboratory reporting limit.
JIUJ = Analytical results qualified based on results of external data validation. Additional information included in Appendix B.
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Table 3-1

Summary of Proposed Remedial Approach

Kline Chemistry Laboratory

Yale University

Planned Project

Work Area Renovation Project Scope Materials Characterization Results Summary Remedial Approach
. Caulking (70,500 ppm PCBs) present on exterior frame to masonry joints and
Caulking " - s ;
(120 1) brownstone to brownstone overhang ceiling masonry joints. No interior caulking

North Side Main

Scope of Work:

Entire North Side Main
Entryway curtain wall
windows and doors to be
removed. Opening to be

present.

Glazing Sealants

Glazing sealants (6,500 ppm PCBs) present on interior frame to glass joints. No
interior glazing sealant observed.

Caulking, backing material, glazing, frames and components (including glass) removed for disposal as = 50 ppm PCB Wastes.

Exterior Brick

Two samples of exterior brick collected at a distance of 4" from vertical caulked joint

First half-row of brick (i.e., brick materials in direct contact with caulked joints and to a distance of 4”) along vertical joints and the first
row of brick above horizontal floor joints to be removed through a cut-line approach for disposal as = 50 ppm PCB wastes.

Verification samples to be collected at a frequency of 1 sample per 20 |.f. of caulked joint at a distance of 4” from the joint to verify total

Entry filled in with brick and (1 sample per joint). Analytical results reported PCBs as non-detect in both "
windows to match (201£) samples (< 0.43 and < 0.48 ppm). PCBs < 1 ppm (No additional samples to be collected).
surrounding building. . . » . . : . o .
Brick materials >4 from the cut-line to be removed as required by the project specifications for off-site disposal as general demolition
debris.
Exterior One sample of exterior brownstone collected at a distance of 6” from the upper , . - . . .
Brownstone : . . Based on number and configuration of caulked joints and total volume of brownstone materials (approximately 1.5 cubic yards), all
. horizontal caulked joint. Analytical results reported PCBs as non-detect (< 0.48 , :
Ceiling opm) brownstone materials to be removed for disposal as = 50 ppm PCB wastes.
(100 1.f.) '
Caulki Caulking present on exterior frame to masonry joints and brownstone to
( 1%% l':% brownstone overhang ceiling masonry joints. Exterior caulking assumed to contain

Second Floor
Curtain Wall
Window

Scope of Work:

Entire curtain wall windows to
be removed. Opening to be
filled in with brick and
windows to match
surrounding building.

= 50 ppm PCBs based on results from North Side Main Entry caulking. No interior
caulking observed.

Glazing Sealants

Glazing sealants (if present) assumed to contain = 50 ppm PCBs based on results
from North Side Main Entry glazing samples. No interior glazing observed.

Caulking, backing material, glazing, window frames and components (including glass) removed for disposal as = 50 ppm PCB Wastes.

Exterior Brick

Results of brick samples collected adjacent to North Side Main Entry door used to
characterize extent of PCB impacts > 1 ppm for remediation planning (area not

First half-row of brick (i.e., brick materials in direct contact with caulked joints and to a distance of 4”) along vertical joints and the first
row of brick above horizontal floor joints to be removed through a cut-line approach for disposal as = 50 ppm PCB wastes.

Verification samples to be collected at a frequency of 1 sample per 20 |.f. of caulked joint at a distance of 4” from the joint along vertical

ioi i ioi i <

(401£) currently accassible). joints (1 sample) and from the second row of brick above floor joints (1 sample) to verify total PCBs < 1 ppm.
Brick materials beyond the cut-line to be removed as required by the project specifications for off-site disposal as general demolition
debris.

Exterior Results of brownstone samples collected adjacent to North Side Main Entry door , . - . . .

Brownstone . . o . Based on number and configuration of caulked joints and total volume of brownstone materials (approximately 1.5 cubic yards), all
. used to characterize extent of PCB impacts > 1 ppm for remediation planning (area . .

Ceiling i i ibl brownstone materials to be removed for disposal as = 50 ppm PCB wastes.

(100 1) not currently accessible).
Terrazzo flooring in direct contact with caulked joint and to a distance of 8” from the caulked joint to be removed through a cut-line
approach for disposal as = 50 ppm PCB wastes.

Exterior Tgrrazzo Cgulkmg.assumed fo contain 2 50 ppm I.DCBS based.on caulking surrounding North Verification samples to be collected at a frequency of 1 sample per 20 |f. of caulked joint at a distance of 8” from the caulked joints to
Flooring Side Main Entry door. No characterization data available due to area not currently )
(4017) accessible verify total PCBs < 1 ppm (2 samples).

Terrazzo flooring beyond the cut-line to be removed as required by the project specification for off-site disposal as general demolition
debris.

Note (1) Linear footage of caulking does not include 20 I.f. of a common joint between the brick walls and terrazzo flooring included in the linear footages below.
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Table 3-1

Summary of Proposed Remedial Approach

Kline Chemistry Laboratory

Yale University

Planned Project
Work Area

Renovation Project Scope

Materials

Characterization Results Summary

Conceptual Remedial Approach

Interior Portions
of Windows
(84 windows)

Scope of Work:

Windows to be removed and
replaced. Interior building
materials adjacent to the
windows to be completely
removed as part of interior
renovations.

Caulking
(1512 1.f)

Caulking present on interior vertical window frame to masonry joints (approximately
18 Lf. per window) with reported PCB concentrations ranging from 209,000 to
400,000 ppm.

Glazing Sealants

Glazing sealants present on interior frame to glass joints with a reported PCB
concentration of 1,900 ppm.

Caulking, backing material, glazing sealant, window frames and components (including glass) removed for disposal as = 50 ppm PCB
Waste to a hazardous waste disposal facility.

Samples of CMU block were collected at distances up to 18 inches from caulked
joints. Analytical results indicated that PCBs were reported in samples at

CMU block materials to be segregated for disposal as follows:

o First row of CMU block materials (i.e., the row in direct contact with caulked joints) to be removed and segregated for disposal as =
50 ppm PCB wastes at a hazardous waste disposal facility;

o CMU block materials beyond the first row and to a point beyond the presence of additional source materials (see Section 6 for

Exterior Portions
of Windows
(84 windows)

Scope of Work:
Windows to be removed and
replaced. Exterior brick and

brownstone to remain in
place except in south
courtyard within limits of
proposed curtain wall window
system, where the entire
facade is to be removed in
this area.

Igtlggﬁrvimg concentrations ranging from 0.777 to 14 ppm. discussion) to be removed through cut-line approach for disposal as < 50 ppm PCB wastes to a non-hazardous waste disposal
(1512 1.f) Based on analytical results, additional samples of CMU block were collected at landfil
areas away from Ider}gg?ga?g; rtﬁztn;alct%rsla\::e(rlée; ;:apupl)l::qrrg). Analytical results Verification samples collected immediately beyond the extent of proposed removal to confirm total PCBs < 1 ppm.
CMU block materials beyond the cut-line to be removed for off-site disposal as general demolition debris.
Caulking Caulking present on all exterior frame to masonry joints (approximately 25 Lf. per
(2,100 I.f) window) with reported PCB concentrations ranging from 71,300 to 390,000 ppm.

Glazing Sealants

Glazing sealants present on exterior frame to glass joints with reported PCB
concentrations of 2,680, 3,060, and 213,000 ppm.

Caulking, backing material, glazing sealants, window frames and components (including glass) removed for disposal as = 50 ppm PCB
Waste to a hazardous waste disposal facility.
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Table 3-1

Summary of Proposed Remedial Approach

Kline Chemistry Laboratory

Yale University

Planned Project

Work Area Renovation Project Scope Materials Characterization Results Summary Conceptual Remedial Approach
Brick materials surrounding windows in the southem courtyard area (36 windows) to be removed for off-site disposal for installation of
new curtain wall system.
Brick materials in direct contact with caulked joints, within the window recess, and to a distance of 6” from the caulked joints (first row of
Brick materials are present along the vertical and horizontal frame to masonry joints | horizontal bricks above and below the windows) and a distance of 4" away from vertical joints (i.e., first half-row of brick away from the
of 36 of the courtyard area windows to be removed recess) to be removed through a cut-line approach for disposal as = 50 ppm PCB wastes to a hazardous waste disposal facility.
(approximately 25 Lf. per window)
Brick — To be Verification samples to be collected at a sample frequency of 1 sample per 50 L. to verify total PCBs < 1 ppm (18 samples).
(3§?NT:(;/OeV(\jS) Samples of brick collected at a distance of 1/2” from the vertical edge of the window | Verification samples will be evenly divided between materials below the recess and materials adjacent to the vertical joints. Along each

Exterior Portions
of Windows
(con't)

Scope of Work (con’t):
Windows to be removed and
replaced. Exterior brick and

brownstone to remain in

place except in south
courtyard within limits of
proposed curtain wall window
system, where the entire
facade is to be removed in
this area.

recess and at a distance of 3" below the lower horizontal edge of the window recess
(i.e., all samples collected outside the window recess on the face of the building).
Analytical results indicated that PCBs were non-detect (< 0.48 and < 0.091 ppm)
along the vertical joints and non-detect (< 0.091 ppm) and present at a
concentration of 0.64 ppm along the horizontal joints.

joint, the specific location of each sample will be selected using a random number generator based on the total length of the caulked
joint. Samples to be collected as follows:

o  Away from Vertical Joints — samples to be collected immediately past the first half-row of brick outside the window recess; and

o  Below Lower Horizontal Joints — samples to be collected from the beginning of the second row of brick below the window recess
(no samples proposed to be collected above the windows based on assumed worse-case migration of PCBs to materials below the
windows).

Brick materials beyond the cut-line (i.e., < 1 ppm) to be removed for off-site disposal as general demoalition debris.

Brick — To remain
in Place
(48 windows)

Brick materials are present along the vertical frame to masonry joints of the
windows (approximately 19 L. per window).

Samples of brick collected at distances of 1" and 3" from the caulked joint.
Reported PCB concentrations of 0.615, 2.9, and 4.1 ppm at a distance of 1” from
the caulked joint and < 1 ppm (0.045, 0.11, and 0.22 ppm) at a distance of 3" from
the caulked joint.

High Occupancy Clean Up Standard of 1 ppm to be applied to first floor locations (24 windows). Low Occupancy Clean Up Standard of
25 ppm to be applied to all second floor locations (24 windows).

Pre-application delineation bulk sampling to be conducted at a sample frequency of 1 sample per 100 L.f. of caulking next to brick to
determine the extent of the coating/sealant application (10 samples).

Following caulking and window removal, liquid coating/sealant to be applied to materials as follows (based on pre-application sampling):

o All Locations — Brick materials formerly in direct contact with PCB-containing caulking and away from the caulking that will be
covered by the replacement window frames to be encapsulated with two coats of Sikagard 62 epoxy;

o High Occupancy Locations — Brick materials away from the caulked joint beyond the extent of the replacement window frames and
to the end of the window recess (approximately 4”) to be encapsulated with two coats of a liquid coating/sealant (to be selected by
the project team).

o Low Occupancy Locations — None assumed at this time; to be confirmed by additional samples.

Following application of liquid coating/sealant, verification wipe samples to be collected from encapsulated brick materials both formerly
in direct contact with and away from the caulked joints at a sample frequency of 1 sample per 100 I.f. Wipe samples to be collected
from epoxy coated materials (10 samples) and from clear coated materials (5 samples).

Results of verification sampling to be compared to encapsulation standard as follows:
e >1pug/100cm?- Additional liquid coating/sealant may be applied, verification samples recollected;
e <1 ug/100cm? — No Further Action

Brownstone Sills
(48 windows)

Brownstone materials are present along upper and lower horizontal frame to
masonry joints
(approximately 5.5 I.f. per window).

Samples of brownstone collected at distances of 17, 3", and 10” from the caulked
joint. Reported PCB concentrations as follows:

o 17 (4 samples) - total PCB concentrations of 2.6, 7.9, 8.2, and 10 ppm;
e 3" (1 sample) - total PCB concentration of 0.855 ppm; and
e 107 (3 samples) - total PCB concentrations of 0.23, 0.29, and 0.63 ppm.

High Occupancy Clean Up Standard of 1 ppm to be applied to first floor locations (24 windows). Low Occupancy Clean Up Standard of
25 ppm to be applied to all other locations (24 windows).

Pre-application delineation bulk sampling to be conducted at a sample frequency of 1 sample per 50 1.f. of caulking next to brownstone
to determine the extent of coating/sealant application (6 samples).

Following caulking and window removal, liquid coating/sealant to be applied to materials as follows:

e All Locations - Brownstone materials formerly in direct contact with PCB-containing caulking and materials away from the caulking
that will be covered by the replacement window frames to be encapsulated with two coats of Sikagard 62 epoxy;

e High Occupancy Areas - Brownstone materials across the entire upper horizontal face of the window sill and lower horizontal face
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Table 3-1

Summary of Proposed Remedial Approach

Kline Chemistry Laboratory

Yale University

Planned Project
Work Area

Renovation Project Scope

Materials

Characterization Results Summary

Conceptual Remedial Approach

Exterior Portions

Scope of Work (con’t):
Windows to be removed and
replaced. Exterior brick and

brownstone to remain in

Brownstone Sills

o of the window header beyond the extent of the replacement window frames to be encapsulated with two coats of a liquid
coating/sealant (to be selected by the project team).
e Low Occupancy Locations — None assumed at this time; to be confirmed by additional samples.

of Windows place except in south (48 windows) FoIIowing application of quqid coating/sealant, verification .W.ipe samples to be collected from encapsulated brownstone materials both
(cont) courtyard within limits of : formerly in direct contact with and away from the caulked joints at a sample frequency of 1 sample per 50 I.f. Wipe samples to be
proposed curtain wall window (contd) collected from epoxy coated materials (6 samples) and from clear coated materials (3 samples). Results of verification sampling to be
system, where the entire compared to encapsulation standard as follows:
facade is to be removed in e >1ug/100cm2 - Additional liquid coating/sealant may be applied, verification samples recollected;
this area. e <1 ug/100cm2- No Further Action.
Caulking Caulking present on exterior frame to brick jgints on all three doors and 16 Iouvgrs . . . .
(501, - doors) (approximately 9 Lf. per Iquyer). Door caulkmg W.Ith areported PCB concentrat.|on Caulking, backing matenal, anq door and louver frames and components removed for disposal as = 50 ppm PCB Wastes to a
(144 %'_ louvers) of 490,000 ppm and ventilation louver caulking with a reported PCB concentration hazardous waste disposal facility.
- of 730 ppm.
Brick materials in direct contact with caulked joints and to a distance of 4” from the vertical caulked joints and the first row of bricks
Scope of Work: above and below the horizontal joints to be removed through a cut-line approach for disposal as = 50 ppm PCB wastes to a hazardous
Roof Top Doors Penthouse door.s and waste disposal facility.
(3 doors) and ventilation louvers to be Two samples of brick collected at a distance of 4” from the caulked joint (beginning
Ventilation removed as part of roof top Brick of second full row of brick, immediately past first half-row of brick). Verification samples to be collected at a frequency of 1 sample per door (3 samples) and 1 sample per 4 louvers (4 samples) to be
L<I)_uvers (;6 penthouse demolition and PCBs reported as non-detect (< 0.091 and < 0.095 ppm). collected 4" from the joint to verify total PCBs < 1 ppm.
ouvers
removal. Brick materials beyond the cut-line to be removed as required by the project specifications for off-site disposal as general demolition
debris.
Metal flashing in direct contact (i.e., at the base of each vertical frame to brick joint) and to a minimum distance of 6” from the caulked
joint to be removed for disposal as = 50 ppm PCB Wastes to a hazardous waste disposal facility.
Metal Flashing No samples collected to date. Wipe samples to be collected at a distance of 6” from the base of the vertical joint for every 41 louver (total of 4 samples) to verify PCBs
< 10 pg/100cm2. Results of verification sampling to be compared to non-porous decontamination standard as follows:
e > 10 ug/i100cm2- Additional flashing to be removed, verification samples recollected at a further distance from the joint.
e <10 pg/100cm2- No Further Action
Scope of Work: Caulking present on brownstone cap to metal flashing joints along the top of
Penthouse Penthouse parapet cap to be Caulking penthouse cap (220 I.f.) and on brownstpne t.o.brownstone cap joints oriented . . . . . . -
Parapet Cap removed as part of roof top (265 1) laterally across the penthouse cap (55, 10-inch joints located every 4 feet along the | Caulking, backing material, and metal flashing removed for disposal as = 50 ppm PCB Wastes to a hazardous waste disposal facility.

penthouse demolition and
removal.

cap). One sample of penthouse cap joint caulking collected with a reported PCB
concentration of 67 ppm.
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Table 3-1

Summary of Proposed Remedial Approach

Kline Chemistry Laboratory

Yale University

Planned Project

Work Area Renovation Project Scope Materials Characterization Results Summary Conceptual Remedial Approach
Samples of cap materials not collected. Assume impacts to brownstone cap based All brownstone cap materials removed for off-site disposal as = 50 ppm PCB wastes to a hazardous waste disposal facility.
Brownstone Cap .
on results of brownstone sill samples.
Scope of Work: (con’t.)
Penthouse Penthouse parapet cap to be
Parapet Cap | removed as part of roof top . . . . _ .
(con't) penthouse demolition and Brick in direct contact with lateral joints (immediately below the joint) to be removed for off-site disposal as = 50 ppm PCB waste to a
removal. hazardous waste disposal facility.
Brick Samples of brick not collected. Verification samples to be collected at a frequency of 1 sample per 10 joints at the beginning of the second row of brick below the joint
to verify total PCBs < 1 ppm (total of 6 samples).
Remaining brick materials to be removed as required by the project specifications for off-site disposal as general demolition debris.
Ductwork sealant identified on metal to metal and metal to masonry joints in the
Ductwork Sealant | penthouse mechanical rooms and on metal to masonry joints in select areas of the | Ductwork sealant removed for off-site disposal as = 50 ppm PCB wastes to a hazardous waste disposal facility.
building, reported PCB concentrations ranging from of 58.9 to 3,000 ppm.
Ductwork to be removed through waste segregation approach as described in Section 8.3 for disposal as either = 50 ppm PCB wastes
or general demolition debris.
Three wipe samples collected from metal ductwork within the variable flow control | Verification wipe samples to be collected to confirm waste segregation approach per specific location. Results of verification wipe
Metal Ductwork | boxes immediately past the sealant. PCBs reported as non-detect (2 samples at < | samples to be compared to the high occupancy non-porous clean up standard as follows:
0.20 pg/100cm?) and at a concentration of 0.34 ug/100cm2. e > 10 ug/100cm2 - Additional samples collected to determine extent of PCBs > 10 jg/100cm2. Cut-line modified based on results;
and
e <10 pg/100cm2 -No further action.
Remaining ductwork materials to be removed for disposal as required by the project specifications as general demolition debris.
Removal of concrete materials in direct contact with sealant to a depth of %4’ through physical methods (e.g. chipping). Removed
Scope of Work: concrete materials to be disposed of as = 50 ppm PCB wastes to a hazardous waste disposal facility.
Ductwork Ductwork to be removed as

part of roof top penthouse
demolition.

Concrete

No samples collected.

Following removal, verification samples of underlying concrete to be collected at a frequency of 1 sample per 10 penetrations.

Results of verification sampling to be compared to the high occupancy use clean up criteria as follows:

e > 1ppm- Concrete formerly in direct contact with sealant to be encapsulated with two coats of liquid epoxy coating, follow-up
verification wipe samples to be collected at the same sample frequency; and

e <1 ppm - No further action.

CMU Block Walls

One sample collected at a distance of 6” from the sealant. Total PCBs reported as
non-detect (< 0.087 ppm).

CMU block materials formerly in direct contact with and to a distance of 6” from the sealant to be removed for disposal as = 50 ppm
PCB wastes to a hazardous waste disposal facility.

Verification samples to be collected at a frequency of 1 sample per 10 penetrations to verify waste segregation. Sample location
selected using a random number generator based on the total perimeter of the ductwork at the selected penetration with the lower left
hand comer representing zero and progressing clockwise around the ductwork.

CMU block materials beyond the cut-line to be removed for disposal as general demolition debris.
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Table 3-2
Verification Sampling Summary

Kline Chemistry Laboratory

Yale University

Materials Associated Joint Verification Sampling Plan Verification Sample Frequency Nsu::nb;;;)f Notes
North Side Main Entryway
Brick Vertical Frame to Brick Joints Samples collected at a distance of 4" from the joint 1 samole per 20 Li 2 Samples collected previously. No
(20 1.1) (i.e., immediately past the first half-row of brick). plep o additional samples to be collected
North Side Second Floor Curtain Wall Window
Vertical Frame to Brick Joints Samples collected at a distance of 4" from the joint 1 sample per 20 Lf 1
(201£.) (i.e., immediately past the first half-row of brick). plep +
Brick Horizontal Brick to Terrazzo Floor _—
. Samples collected from the beginning of the second
Joints . ; e 1 sample per 20 L.f. 1
(201£) row of horizontal brick above the caulked joints.
Horizontal Fram_e to Terrazzo Samples to be collected at a distance of 8" from the
Flooring L 1 sample per 20 L.f. 1
(20 1£) caulked joint.
Terrazzo Floor - - =
Horizontal Brick to Terrazzo Floor . N
. Samples to be collected a at a distance of 8" from the
Joints caulked ioints 1 sample per 20 Lf. 1
(2011) joints.
Windows
_ _ Samples to bg _collected from mat_enals b_eyond the Approximate wall height of 9 ft. at
. Interior Vertical Frame to CMU extent of additional source materials, typically at a . A
Interior CMU Block " o 1 sample per 50 Lf. 9 each of the 46 identified "break-
Block clean "break point" such as 90-degree wall angle or oints"
door opening. p
Exterior Brick To Be Erame to Brick Joints Samples Fo be coIIecteq |m'm'ed|ately past the first half Apprquately 25 |.f. of caulking per
. row of brick along vertical joints and from the second 1 sample per 50 I.f. 18 window; 4 of the 18 samples
Removed (36 windows) . . e -
row of brick below the lower horizontal joints. collected previously
High Occupancy Area Frame to Approximately 19 I.f. of caulking next
Brick Joints Samples to be collected at end of window recess. 1 sample per 100 I.f. 5 to brick per window; 3 of the 5
Exterior Brick To (24 windows) samples collected previously
Remain In Place
Low Occupgncy Area Frame to Samples to be collected at a distance of 1" from the Approximately 19 L.f. of caulking next
Brick Joints . 1 sample per 100 I.f. 5 : .
. former caulked joint. to brick per window
(24 Windows)
High Occupancy Area_ Frame to Samples to be collected at a distance of 10" from the Approximately 6 I.f. Qf cau!klng next
Brownstone Joints L 1 sample per 50 Lf. 3 to brownstone per window; Samples
) caulked joints. .
(24 windows) collected previously
Brownstone
Low Occupancy Areal Frame to Samples to be collected at a distance of 1" from the Approximately 6 .f. of caulking next
Brownstone Joints . 1 sample per 50 I.f. 3 .
) caulked joints. to brownstone per window
(24 windows)
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Table 3-2

Verification Sampling Summary

Kline Chemistry Laboratory

Yale University

Mechanical Spaces

selected cut-line).

Materials Associated Joint Verification Sampling Plan Verification Sample Frequency NSu::nbpelre;)f Notes
Exterior Brick Formerly in Direct | Verification wipe samples to be collected from epoxy 1 sample per 100 |f. 10
Contact coated brick.
Exterior Brick Away from the Joint | Verification wipe samples to be collected from clear-
. ; : 1 sample per 100 I.f. 5
o ) (High Occupancy Areas) coated brick materials.
Verification Wipe
Samples ) ) o ]
Exterior Br_ownstone Formerly in | Verification wipe samples to be collected from epoxy 1 sample per 50 1. 6
Direct Contact coated brownstone.
Exterior Brownstqne Away from Verification wipe samples to be collected from clear-
the Joint - 1 sample per 50 I.f. 3
. coated brownstone materials.
(High Occupancy Areas)
Rooftop Penthouse
Door Frame to Brick Joints Samples tq be collected |mmeFi|ater past th(_e flrs_;t halfy 1 of the 3 samples collected
. row of bricks away from vertical caulked joint (i.e., 1 sample per door. 3 )
(3 doors; 50 I.f.) : N e previously
approximately 4" from the caulked joint).
Brick Louver Frame to Brick Joints Sampleslto be collectgd |mmed|§tely past th? first haII— 1 of the 3 samples collected
. row of brick along vertical joints (i.e., approximately 4 1 sample per 50 I.f. 3 )
(16 louvers; 144 1.f)) o previously
from the caulked joint).
Parapet Brownstone to Samples to be collected at the beginning of the 1 sample per 10 ioints 6
Brownstone Lateral Joints second row of brick immediately below the joint. plep J
. Louver Frame to Metal Flashing | Wipe samples to be collected at a distance of 6" from
Metal Flashing (16 louvers) the base of the vertical joint. 1 sample per 50 1. 3
Ventilation System Components and Ductwork
Verification samples to be collected from materials
Concrete Metal to Concrete Joints formerly in direct contact with the sealant following 1 sample per 10 wall penetrations. 10 92 wall penetrations
sealant and concrete removal to a depth of 1/4".
CMU Block Metal to CMU Joints in Verification samples to be collected at a distance of 6 1 sample per 10 wall penetrations. 4 36 wall penetrations; 1 Qf the 4
Penthouses from the red sealant. samples collected previously.
Metal to Meta_l and Me“"." to Verification wipe sample to be collected from junction 1 sample to be collected per 5 46 mixing junction boxes; 3 of the 10
Concrete Joints - Interior - ) 10 .
boxes. junction boxes. samples collected previously.
Overhead Spaces
Metal Ductwork — - -
Metal to Metal Joints - Basement Verification wipe samples to be collected at a distance
of 6" from the joints (i.e., immediately past the 1 sample per 100 Lf. of joint. T.B.D.

Notes:
L.F. = Linear Feet

T.B.D. = To Be Determined All samples extracted by Soxhlet Method 3540C and analyzed for PCBs by USEPA Method 8082.
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Table 8-1

Summary of Pilot Test Wipe Sample Results

Kline Chemistry Laboratory

Yale University

. Verification Concrete Total PCBs Verification Wipe Total PCBs
Pilot Test Area 2
Sample ID (ppm) Sample ID (rg/100cm®)
Room 135 KCL-VBC-047 0.75 KCL-VWP-046 <0.20
Room 254 KCL-VBC-043 11 KCL-VWP-044 0.34
Room 256 KCL-VBC-042 6.5 KCL-VWP-045 <0.20
Notes:

Verification concrete samples collected following removal of all visible sealant from structural concrete materials. Samples collected

from 0 to 0.5 inches.

Veriificaiton wipe samples collected from metal materials within the duct immediately past the last location where sealant was

observed.

All samples extracted by Soxhlet Method 3540C and analyzed for PCBs by USEPA Method 8082.

Yale Kline ChemistryLaboratory (225540)
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APPENDIX A: WRITTEN CERTIFICATION



A
~ N

WOODARD
&CURRAN

Certification

Project — Kline Chemistry Laboratory Renovations
255 Prospect Street — New Haven, CT
Yale University

The undersigned owner of the property where the cleanup site is located and the party conducting the
cleanup certify that all sampling plans, sampling collection procedures, sample preparation procedures,
extraction procedures and instrumental/chemical analysis procedures used to assess or characterize the
PCB contamination at the cleanup site, are on file at the locatlon indicated below and are available for
EPA inspection, as set forth below.

Document Location

Yale EHS Office
135 College Street, Suite 100
New Haven, CT 06510

Property Owner and Party Conducting the Cleanup

[ UMt

Autholfized Signature Date  August 22,2012

John Bollier

Name of Authorized representative (print)

Associate Vice President, Yale University

Title
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APPENDIX B: ANALYTICAL LABORATORY REPORTS AND DATA
VALIDATION SUMMARY



YALE KLINE KCL - PROJECT SUMMARY
Con-Test Analytical Laboratory Job Numbers: 12C0993 & 12C0994

A modified Tier II validation was performed on the data, The criteria detailed below were used to qualify the data.
Raw data were not used to verify the resulis reported by the laboratory

Samples were received at 4.2 degrees Celsius. No quallﬁcatlons will be app-llc_d.
PCBs:

Al] polychlorinated bipheny] compound (PCB) samples wete extracted and anatyzed w;thm tcchmca] holding times. No
qualifications will be applied. :

Al PCB surrogates met acceptance ¢criteria or were dilﬁtec_l out. No quaiiﬁcaiicns will be applied.

The PCB method blanks \;vcre non-detect (ND) for all tcrget analytes. No qual iﬁcatichs will be applied.

PCB field blank samp]e. KCL-CBBQ-042 (12'(30993 -32) was ND for all target analytes. No qualifications will be applied.

. Thc PCB matrix cpikefmatrix spike duplicate (MS/MSD) i)erformcd on sai‘nples KCL-CBC-015 (12C0993-12) and KCL-

CBB-036 (12C0994-01) met recovery (40%-140%) and re]atlve percent difference (RPD) (£50%) acceptance criteria with
the fol]cw ing exceptions:

LAB ID SAMPLE ID PCB-1016 (%) PCB-1260 (%) QUALIFIER-
' ' MS/MS/MSD/MSD MS/MS/MSD/MSD
12C0993-12 | KCL-CBC-015 - 260/602/324/56% . 620/611/577/567 None, Aroclor-1254
' interference

*RPD on column T was 55.6%

The PCB laboratory control samples (LCSYlaboratory control sample duplicate (LCSD) met acceptance criteria. ~ No
" qualifications will be applied.

PCB field duphcate samples KCL-CBK~001 (12C0993- Ol)fKCL -CBKD-040 {12C0933-30) and KCL CBB-022 (12C0993-
18YKCL-CBBD-041 (12C0993-31) met acceptance criteria. No qualifications will be applied.

The RED between the column resu]ts for all detected PCBS met acceptance criteria (£25%) with the following exceptions:

LABID . SAMPLEID : PCB RPD B QUALIFIER
12C0993-03 KCL-CBK-003 : 1254 279 - I
- 12C0993-14 KCL-CBK-017 ' 1248 . 29.5 ' I
12C0994-03 ~ KCL-CBB-021 1234 27.6 J
12€0994-035 KCL-CBR-023 1254 25.9 J

Due to continuing callbratlon non-conformance on the confirmatory detector, the lower of two rcsults was reported for
PCB-1254 in SampleS_ and KCL-CBBD-041 (12C0993-31).

Many samples were analyzed at a. dllutlcn due to the high- concentration of PCB- 1254. Reportmg limits are elevated in
these samples as a result of the dl]uthIlS performed. .

Data Check, Inc.

P.O. Box 29 .

81 Meaderboro Road
New Durham, NH 03835

Gloria J. Switalski: ' ' Date; 6/@/20(2_/ '
President ' : :

Page 1 of L _ . Project # 225540



\('éALE KLINE CHEMISTRY - PROJECT SUMMARY

Con-Test Analytical Laboratory Job Numbers: 12F0342, 09800337, & 09800339
Analytics Environmental Laboﬁatory Job Numbers: 68098, 68444, & 68983

A modified Tier II validation was performed on the data. The criteria detailed below were used to qualify the data.
. Raw data were not used to verify the results reported by the laboratory. '

Samples were received at 8.2, 9.9:,' 11.1, and 19.3 degrees Celsius and at “ambient” temperature. All fesults in all samples
will be qualified as estimated (J/UJ) since they were received at the laboratory above 6 degrees Celsius.

PCBs:

All polychlorinated biphenyl compound (PCB) samples were extracted and analyzed within technical holding times. No
qualifications will be applied. :

All PCB surrogates met acceptance criteria or were diluted out. No qualifications will be applied. -

The PCB method blanks were non-detect (ND) for all target analytes with one exception. PCB-1254 (197 pg/kg) was
detected above the reporting limit in the method blank associated with analytical package 68098. Since the sample
concentrations in all associated samp]es were greater than the blank action concentratlon, no qualifications will be applied
to the data. ‘

No PCB field blank samples were submitted with these analytical packages. No qualifications will be applied.

No PCB matrix spike/matrix splke duplicate (MS/MSD) was performed on a sample from ‘these analytical packages. No
qualifications will be applied. .

The PCB laboratory control samples (LCS)/laboratory control sample duplicate (LCSD) met acceptance criteria. No
quahﬁcatlons will be applied.

No PCB field duplicate samples were submitted with these analytical packages. No qualifications will be applied.

‘The relative percent difference (RPD) between the column results for all detected PCBs in all Analytics Environmental
Laboratory analytical packages met acceptance criteria. No qualifications will be applied. The RPD between the column
results for detected PCBs in all ConTest Analytical Laboratory analytical packages were not available. No qualifications
will be applied.

Many samples were analyzed at a dilution due to the sample matrix and/or due to the high concentration of PCBs present.
Elevated quantitation limits are reported in these samples as a result of the dilutions performed.

Data Check, Inc.

P.O. Box 29

81 Meaderboro Road
New Durham, NH 03855

Gloria J. Switalski: Date: 6 / 00/3019*

President

Page 1 of 1 Project # 225540



YALE KLINE CHEMISTRY - PROJECT SUMMARY
Con-Test Analytical Laboratory Job Number: 12F0964

A modified Tier II validation was performed on the data. The criteria detailed below were used to qualify the data.
Raw data were not used to verify the results reported by the laboratory.

Samples were received at 3.3 degrees Celsius. No quahﬁcatlons will be applied.

PCBs:

All polychlorinated biphenyl compound (PCB) samples were extracted and anaiyzed within technical holding times. No
qualifications will be applied.- ,

All PCB surrogates met acceptance criteria or were diluted out. No qualifications will be applied.

The PCB method blanks were non-detect (ND) for all target analytes with one exception. PCB-1254 (0.87 mg/kg) was
detected above the reporting limit in the method blank associated with samples KCL-CBK-036 (12F0964-01), KCL-CBK-
037 (12F0964-02), and CKL-CBK-038 (12F0964-03). Since the sample concentrations in the associated samples were
greater than the blank action concentration, no qualifications will be applied to the data.

The PCB field blank sample, KCL-VBBQ-055 (12F0964-20), was ND for all target analytés. No qualifications will bev
applied.

No. PCB matrix spike/matrix spike duplicate (MS/MSD) was performed on a sample from this analytical package. No
qualifications will be applied.

The PCB laboratory control samples (LCS)/laboratory control sample duplicates (LCSD) met acceptance criteria. No
quallﬁcanons will be applied. ‘

PCB field duplicate samples KCL-VBB-053 (12F0964-18)/KCL-VBBD-054 (12F0964-19) met acceptance criteria. No
qualiﬁcations will be applied. ,

The relatlve percent difference (RPD) between the column results for all detected PCBs met acceptance cr1ter1a (£ 25%)
with the followmg exceptions:

LABID SAMPLE ID PCB RPD QUALIFIER
12F0964-12 KCL-VBC-047 1254 38.5 J
12F0964-15 KCL-VBC-050 1254 34.6 ‘ J

Accordxng to the case narrative, for Aroclor 1254 in sample KCL- VBC-043 (12F0964-08); “Sample contains two
1ncompletely resolved Aroclors. Aroclor with the closet matching pattern is reported ” No qualifications will be applied.

Many samples were analyzed at a. dilution due to the sample matrix and/or due to the hxgh concentration of PCBs present.
Elevated reporting limits are reported in these samples as a resuit of the dilutions performed. ‘

Data Check, Inc.

P.O: Box 29

81 Meaderboro Road
New Durham, NH 03855

Gloria J. Switalski: - ~ Date: ‘4/10/3011-/

President
B Page 1 of 1. Project # 225540



YALE KLINE CHEMISTRY - PRQJ ECT SUMMARY
Con-Test Analytical Laboratory Job Number: 12H0008

A modified Tier II validation was performed on the data. The criteria detailed below were used to qualify the data.
Raw data were not used to verify the resulis reporied by the laboratory. '

Samples were received at 5,5 degrees Celsius. No qualifications will be applied.

PCBs:

All polychlorinated biphenyl compound (PCB) samples were extracted and analyzed within technical helding times. No
gualifications will be applied. '

All PCB surrogates met acceptance criteria. No qualifications will be applied.
The PCB method blanks were non-detect (ND) for all target analytes. No qualifications will be applied to the data.

The PCB field blank sample, KCL-FB-7.31.12 (12H0008-16), was ND for all target analytes. No qualifications wiil be
applied. -

No PCB matrix spike/matrix spike duplicate (MS/MSD) was performed on a sample from this analytical package. No
qualifications will be applied. .

The PCB laboratory contro]l samples (LCS)/laboratory control sample dlfplicates (LCSD) met acceptance criteria. No
qualifications will be applied.

PCB. field duplicate samples KCL-CBC-213 (12H0008-14)/KCL-CBC-214 (12H0008-15) met acceptance criteria, No
qualifications wil} be applied.

The relative percent difference (RPD) between the column results for all detected PCBs met acceptance criteria (= 25%)
with the following exceptions:

LABID SAMPLE ID ] PCB RPD QUALIFIER
~ 12H0008-06 KCL-VBC-205 -

12H0008-14 KCL-CBC-213 1254 59.6
- 12H0008-15 - KCL-CBC-214 1234 ] 36.1 J

_According to the case narrative, for Aroclor 1260 in sample KCL-CBC-210 (12H0008-11); “Sample contains two
incompletely resolved Aroclors. Aroclor with the closet matching pattern is reported.” No qualifications will be applied.

O'né-sémple was analyzed at a 2-fold dilution due to the sample matrix and/or due to the high concentration of PCBs
present. Elevated reporting limits are reported in this sample as a result of the dilution performed.

Data Check, Inc. - -
P.O. Box 29

81 MeaderboroRoad
New Durham, NH 03855

G_lori.a.J._ Switalski: ” _ Date: 0{9/"/ /5@/,}'

President’

Page 1 of 1 | Project # 225540
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ANALYTICAL LABORATORY

39 Spruce Streel " East Longmeadow, MA 01028 * FAX 413/525-6405 " TEL. 413/625-2332

REPORT DATE  1113/2009

YALE UNIVERSITY
135 COLLEGE STREET -
NEWY HAVEN, CT DE510 CONTRACT NUMBER:
ATTHM: STEVEN MURDZIA PURCHASE ORDER NUMBER:
PROJECT NUMBER:
ANALYTICAL SUMMARY

LIMS BAT # LIMT-22475

JOB NUMBER; - ¢
PROJECT LOCATION: KCL
FIELD SAMPLE # LAB ID MATRIX SAMPLE DESCRIFTION TEST Subeonirack |ak (if any} Cen. Nos.
KoL 0SBOOS3Y SOLID Ext. Window Caulk BOB2 solid
KCL3 09800139 SOLID Ext, Entry Caulk 6082 solid

R S R s MR T 1 st

The resulls of analyses performed are based on samples as subrmilled 1o the labaralory and relale only to the ilems colleclad and tested,

The CON-TEST Environmental Laboratory aperates under the following certificalions and accreditations. AlHA
accreditations only apply to NIOSH methods and Environmental Lead Analyses.

AlHA 100033 AIHA ELLAP (LEAD) 100033 NORTH CAROLINA CERT. #652
MASSACHUSETTS MAQ100 NEW HAMPSHIRE NELAP 2516 NEW JERSEY NELAFP NJ MADOT (AIR)
CONMECTICUT PH-0587 VERMONT DOH (LEAD) No. LLO15036 FLORIDA DOH E871027 {AIR)

MEW YORK ELAP/NELAP 10892 RHODE ISLAND (LIC, No, 112)

| certify (hat the analyses listed above, unless specifically listed as subcentraclad, if any, were perfermed under my direclion
aceording to the approved maethodologles lisled in this document, and Lhal based upan my inquiry of those individuals
immediately responsible for oblaining the information, the material contained in this repor is, to the best of my knowledge and
belief, accurale and complete.

E.w. s —Dhm | ], 3 JO 7 Tad Kopyscinski Michae! Erickson

Alr Laboratory Manager Assistan! Laboratory Director

SIGNATURE DATE

Edward Denson Daren Damboragian
Technical Direcior QOrganics Department Supervisor




) con-test’
| con-lest
- 39 Spruce Street = East Longmeadow, MA 01028 ° FAX 413/525-6405 ° _'I_'EI: 413!525 2332 S
STEVEN MURDZIA
YALE UNIVERSITY 11372009
135 GOLLEGE STREET Page 1 of 4
NEW HAVEN, CT 08510 Furchase Order No.:
Projecl Locatiorr:  KCL LIMS-BAT #:  LHAT-22476
Date Received: 1772008 Job Number: -
Fiald Sampla #: KCL1
Sample (2 09800337 FSampled : 1/6/2009
Ext. Window Caulk
Sample Mairix: SOLID
Units Resulls Date Analyst  RL BPEC Limit PIF
Analyzed Lo Hi
PCB 1016 mafkg ND TpM208 JMR - 7sE0
PCB-1221 mafkg ND 0112108 JMR 7580
PCB-1232 malkg ND 0112/09  UMR 7580
~PCB-1242 e GG w MDD 1H209 MR 7580
] PCB 1248 mg/kg ND 012109 IMR 7580
Y piBa2s4 mgikg "~ 71300 otAde JMRT 7580
RCB-1260 madig ND oM2/09  JMR 7580
PCB 1262 mafkg ND G209 JMR 7580
PCB 1268 mafkg WD 0111209 JMR 7580
Extraction Date PCBs 1182008 011209 JMR
Field Sample#: KCL2 '
Sample ID : 02800338 FSampled : 1/6/2009
~ Ext. Bldg. Expanslon Caulk
Sample Matrix: SOLID
Units Results Date Analyst  RL SPEC Limit PIF
Analyzed Lo Hi
PCB 1016 ma/kg ND 0112109 JMR g180 T
PCB-1221 mglky ND 01/12/09 MR 9180
PCB-1232 mgikg ND 01;1 2009  JMR 9180
PCB-1242 maikg ND 0112009 JMR 9180
PCB-1248 mgskg ND HiM12/09  JMR 8180
PCB-1254 mgfkg 88300 011209 MR 8180
PCB-1260 mgfkg ND 0412/09  UMR 9180
PCB 1262 mgtkg ND 011209 JMR 9180
PCE 1268 mglkg ND 01208 JMR 9180
Extraction Date PCBs 11812008 0112/09 MR

SPEG LIMIT = a client speclfied recommended or ;
regulatory ievel for comparison with data to
determine PASS (P) or FAIL (F) condition of results,

RL = Reporting Limit
ND = Mot Detected at or above the Reporting Limit
MM = Mof Measured

* = See end of report for comments and notes applying to this sample
1 = See attached chain-of-custody record for time sampled




con-test’

AMALYTICAL LABGRATORY

STEVEN MURDZIA
YALE UNIVERSITY
135 COLLEGE STREET
NEW HAVEN, CT 06510

Project Localion: KCL

Purchase Order No.:

39 Spruce Shreet © East Longmeadow, MA {1028 ° FAX 413/525-5405 ° TEL. 413/525-2332

141342009
Page 2 of 4

LIMS-BAT #.  LIMT-22476

Date Received: 14712008 Job Number; -
Field Sample #: KCL3
Salmple I0: 09800332 tSampled : 1/6/2008
Ext. Entry Caulk
Sample Matrix: 501D
Unitls Results Bale Analyst RL SPEC Limi P/ F
Analyzed Lo Hi
PcB 1016 mgikg ND 01/12/08  JMR 8390
PCB-1221 mgfkg ND 01142468 JMR 9390
PCB-1232 mgikg ND o126 MR 9390
PCB-1242 mafkg ND 01/12/08 MR 9390
PCB-1248 mgfkg ND 011208 MR 9390
PCB-1254 mgfkg 70?00 0111203 JMR 9380
PCB-1280 . mafkg ND 01#12/0%  JMR 9390
PCB 1262 mafkg ND 01H2/68 MR 9380
PCB 1268 mafkg ND Q1/12/09  JMR 9380
Exiraction Date PCBs 11812009 G1112/08  JMR
Flzld Sample # : KCL4
Sample 1D : 09B00340 TSampled : 1/8/2009 {}((
Wall Caulk W
Sampte Matrix: 30LID
Units Results Date Analyst  RL SPEC Limit PiF
Analyzed Lo CHi
FCB 1016 o mgikg ND 01/12/09 JMR 948
PCR-1221 mafkg NO 01/12/09  JMR 9.48
PCB-1232 mg'kg ND o1f12/08  JMR .48
FCB-1242 mgikg ND 0112109 JMR 9.48
PCB-1248 malkg NI 0112/09  JMR 9.48
PCB-1254 mglkg 31.2 0111209 JMR 9.48
PCB-1260 maikg ND 0111209  JMR 9,48
PCH 1262 mg'kg NO 0112/09  JMR 9.48
PCB 1268 mgkg ND 0111209  JMR 9.48
Extraction Date PCBs 1482009 01712089 JMR

- RL = Reporting Lirmit

ME = Not Defected at ar above the Reporting Limil

NM = Not Measured

* = See end of report for comments and notes applying to this sampla

SPEC LIMIT = a client specified secommended or

1 = See attached chain-of-custody record for time sampled

regulatery level far comparison with dala to
delermine PASS (P) or FAIL {F) condition of results.




!; con-test’

ANALYTICAL LABCORATORY

38 Spruce Street ° Easi Longmeadow, MA 01028 ° FAX 413/525-6405 ° TEL, 413/525-2232

STEVEN MURDZIA :
YALE UNIVERSITY 111342009

135 COULEGE STREET Page 3 of 4
NEW HAVEN, CT 06610 Purchase Qrder No.:
Project Location:  KGL LIMS-BAT #:  LIMT-22476

Dale Recelved:  1/7/2000 ) Job Number. -

Analytical Method;
- BW846 8081/8082

SAMPLES ARE EXTRACTED BY PRESSURIZED FLUID EXTRACTION (SWB.46 3545) OR MICROWAVE {SWa46 3546),
CONCENTRATED, AND ANALYZED BY GAS CHROMATOGRAPHY WITH ELECTRON CAPTURE DETECTION.

RL = Reporting Limit SPEC LIMIT = a client specified recommended or

_ . _ regu!alory jeve] far CDmpaFiSOI'I with data o
ND = Not Detected at or above the Reporting Limit determing PASS (F) or FAIL (F) condition of results,

Mt = Nof Measured

* = Gee end of repod for comments and notes applying to this sample
1 = See attached chain-of-custody record for time sarnpled




|y con-test’

|7 amaurmical LaBORATORY

28 Spruce Street © East Longmeadow, MA 01028 ® FAX 413/525-6405 ° TEL. 413/525-2332

STEVEN MURDZIA

YALE UNIVERSITY 17132009

135 COLLEGE STREET : Page 4 of 4
NEW HAVEN, CT 06510 Purchase Order No.: ’
Project LDcatiDh: KCL . LIMS-BAT #  LIMT-22476
Date Received: 1712009 Job Number: -

** END OF REPORT ™

RL = Reporting Lirnit SPEC LIMIT = a cllent specified recommended ar
regulatory level for comparisen with data to
ND = Not Detected at or above the Reporting Limit determine PASS (P) or FAIL {F) condition of resufis,

N = Not Measured

* = See end of report for comments and notes applying {o this sample
1 = See altached chain-of-custody record for time sampled




con-test’

ANALYTICAL LABORATORY

SAMPLE GQC: Sample Results with Duplicates
Sample Matrix Spikes and Mabrix Spike Duplicates

1132009

QC SUMMARY REPORT

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 © TEL. 413/525-2332

BATCH QC: Lab forlified Blanks and Duplicaies

Method Blanks

Standard Reference Materials and Duplicates

Report Date: Lims Bat#: LIMT-22476 Page 1 of 3
GC Batch Number;  GC/ECD-12063 -
Sampie Id Analysis QC Analysis Values Units Limnits .
09B00337
Decachlorobiphenyt Sutrogate Recovery NM. % 30-150
Tetrachloro-m-Xylene Surogate Recovery MM, Yo 30-150
08B00338 .
Cecachlorabiphenyl Surrogate Recovery N.M. %% 30-150
Tetrachloro-m-Xylene Surrogate Recovery M., Y 30-150
0900339
Decachlorobipheny Surrogate Recovery N.M. Yo 30-180
Tetrachioro-m-Xylens Surrogate Recovery MM, % 30-1560
D9RQC340 )
Decachiorobiphenyl Sumngate Recovery 148.5 % 30-150
Tetrachioro-m-Xylens Sumogate Recovery 130.5 % 30150
BLANK-128419
PCR-1232 Blank <1.00 mg'kg
PCB-1242 Blank <1.00  mgkg
PCB-1254 Blank <1.00  mglkg
PCRB-1260 Blank <1.00 mgfky
PCB-1248 Blank <1.0¢ mgfkg
PCB-1221 Blank <1.00 mgfkg
PCB 1016 Blank <1.00 mglkg
PCB 1262 Blank <1.00 mafkg
PCB 1268 Blank <1.00 mafkg
LFBLANK-90486 .
PCB-1260 Lab Fort Blank Amt. 10.000 ma/kg
Lab Forf Blk. Faund 10.545 matky
Lab Fori Blk. % Rec. 106.450 % 40-140
Dup Lab Fort Bl Amt. 10000  maglkg
Dup Lab Fort Bl. Fnd 10.845 mg/kg
Dup Lab Fort Bl %Rec 108.450 %
Lah Fort Blank Range 3.000 units
Lab Fort Bi. Av. Rec 106.950 %
LFB Duplicate RPD 2.805 % 0-30
PCB 1018 Lab Fort Blank Amt. 10.000 mg/kg
Lab Fort Blk. Found 10.245 mg'ky
Lab Fort Blk, % Rec. 102,450 %o 40-140
Dup Lab Fort Bl Amt. 10.000  mgfky
Dup Lak Fort Bl. Fnd 11.855 mglkg
Dup Lab Fort Bl %Red 116.550 %
Lab Fort Blank Range 16.100 units
Lab Fort Bl. Av. Rec 110.500 %
LFB Dupiicate RPD 14.570 % 0-30




con-test’

ANALYTICAL LABORATORY

QG SUMMARY REPORT
SAMPLE QC: Sample Resufts wilh Duplicates BATCH QC: Lab forified Blanks and Duplicates
Sample Matrix Spikes and Matrix Spike Duplicates Standard Reference Materials and Duplicates

Mefhod Blanks

Repart Date: 1/13/2009 Lir_‘ns Bat#: LIMT-22476 Page 2 of 3 i
MOTES:

C Batch No, : GC/ECD12063

SampleID 08B00337

Analysis : Decachlorobiphenyl

SURROGATE GONCENTRATION BELOW DETECTION LIMIT DUE TO DILUTION REQUIRED
FOR SAMPLE ANALYSIS.

QC Baich No. : BC/ECD-12063
Sample ID 09800337
Analysis : Tetrachioro-m-Xylene

SURRQGATE CONCENTRATION BELOW DETECTION LIMIT DUE TO DILUTION REQUIRED
FOR SAMPLE ANALYSIS. :

QC Batch No. : GC/ECD-12063
Sample 1D 08B00338
Analysis : Decachlorobiphenyl

SURROGATE CONGENTRATION BELOW DETECTION LIMIT DUE TGO DILUTION REQUIRED
FOR SAMPLE ANALYSIS.

Q¢ Batch No. : GC/ECD-12063

Sample I} : | 09B00338

Analysis : Tetrachioro-m-Xylens

SURROGATE CONCENTRATION BELOW DETECTION LIMIT DUE TCO DILUTION REQUIRED
FOR SAMPLE ANALYSIS.

QC Batch No. GC/ECD-12063

Sample ID 0PB0D339

Analysis : Drecachlorcbiphenyt )
SURROGATE CONCENTRATION BELOW DETECTION LIMIT DUE TO DILUTION REQUIRED
FOR SAMPLE ANALYSIS. '

QC Batch Mo. ; GC/ECD-12083

Sample 1D 08B00A38

Analysis : Tefrachloro-m-Xylene

SURROGATE GONCENTRATION BELOW DETECTION LIMIT DUE TO DILUTION REQUIRED
FOR SAMPLE ANALYSIS.




| | | CONn-test’

L

ANALYTICAL Ll\ BO HA‘I’OHY

38 Spruoa Streel ° Easi Lcngmeadow MA 01028 ° FAX 413/525-6405 ° TEL. 41 34’525 -2332

SAMPLE QC: Sample Resulls with Duplicates
Sample Malrix Spikes and Matrix Spike Duplicales

Report Dafe:

1372009

Qe SUMMARY REPORT

BATCH QC: Lab fortified Blanks ant Duplicates
Standard Reference Materials and Duplicates
Method Blanks '
Lims Bat#;

LiT-22478 Page 3 of 3

QUALITY CONTROL DEFINITIONS AND ABBREVIATIONS

QC BATCH NUMBER

LIMITS

Sample Amount

Blank

LEBLANK
STDADD

Matrix Spk Amt Added
MS Amt Measured
Matrix Spike % Rec,

l
Duplicate Value
puplicate RPED

Surrogate Recovery

Sur. Recovery ({ELCDY
Sur. Recovery (P1D)

Standard Measured
Standard Amt Added
Standard % Recovery

Lak Fort Rlank Amt
Lab Forl Blk. Found
Lab Fort Blk % Rec
Dup Lab Fort BL Amt
Dup Lab Fort Bl Fnd
Dup Lab Fort Bl % Rec
Lab Fort Blank Range

Lab Fort Bi. Av. Rec,

Puplicate Sample Amt
MSD Amount Added
M5D Amt Measured
MSD & Becovery

MSD Range

This is the number assigned to all samples analyzed together that
would be subject to comparison with a parlicular set of Quality
Contral Data.

Upper and Lower Control Limits for the QC ANALYSIS Reported. All
values normzally would fall within these statistlcally determined
limits, uvnless there i1s an unuswal circumstance that would boe
documented in g NOTE appearing on the last page of the QC SUMMARY
REPORT. Not all QC results will have Limits defined,

Zmount of analyte found in a sample.

Method Blank that has been taken though all the steps of the
analysis,

Laboratory Fortified Blank (a control sample)
Standard Added {a laboratory contrcl sample)

Bmount of analyte spiked into a sample
Amount of analyte found including amount thet was spiked
% Recovery of spiked amount in sample.

the resilt from the Duplicate analysis of the sample.
The Relative Percent Difference between two Duplicate Analyses,

The % Recovery for non-environmental compounds (surrogates}
spiked into samples to determine the perfermance of the
analytical methods. :

Surrogate Recovery on the Electrolytic Conductivity Detector.
Surrogate Recovery on the Photoionization Detector.

Amount measured for a laboratory control sample
Known wvalve for a laboratory control sample
% recovered for a laboratory control sample with a known value,

Laboratory Fortified Blank Amount Added

Laboratory Fortified Blank Amount Found

Laboratory Fortified Blank % Recovered

Duplicate Laboratory Fortified Blank Amount Added

Duplicate Laboratory Fortified Blank Amcunt Found

Duplicate Laboratory Fortified Blank % Recovery

Laboratory Fortified Blank Range {Absolute value of difference
between recoverles for Lab Fortified Blank and Lab Fortified
Blank Duplicate). )

Lapcoratory Fortified Blank Average Recovery

Sample Value for Duplicate used with Matrix Spike Duplicate
Matrix Spike Duplicate Amount Added {Spiked)

Matrix Spike Duplicate Amount Measured

Matrix Spike Duplicate % Recovery

Ahsolute difference betwsen Matrix Spike and Matrix Spike

Duplicate Recoveries
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AMALYTICAL LABDRATORY

Phone: 413-§25-2352
Fax: 413-525-8408

Email: info@contastlabs.com

CHAIN OF CUSTODY RECORD

[y & 20076

39 SPRUCE ST, 2ND FLLOOR
EAST LONGMEADOW, MA 01028

Page w 2%

www confextlabs.cotn # of contziners
Company Name:  Yale OEHS Telephone: (203 y 785-2236 *Preservation
Address: {35 College St, Ste{Q0 Project # ~Cont.Code
MNew Haven, CT 08510 Client PO # 5 ANALYSIS REQUESTED
Attention: _Steven Murdzia DATA DELIVERY (check onel: m
[lFax  [wEMAIL [JWEBSITE CLIENT .
Praject Location; KCL Fax#:
Sampled By: §. Murdzia Email: steven.murdzia@yale.edu
Format: [ [EXCEL  [/]POF [ ]GIS KEY
Proposal Provided? (For Bilting purposes)
[Jyes proposal dale Date Sampled
Om Start Stop Comp-
Field ID |Sample Description Lah # @ Date/Time |Date/Time | oste iGrab *Matrix Code
KCL1 | extwindow caulk 0O +/6/09 v is v Comments:
KCL3 | Ext entry caulk O3 18/09 v | s v
Ditailrie: _ﬂr Turnaround Detection Limjt Reguirements *Matrix Code; *Preservation Codes:
i \w % b % B 24 Hour*  [{Regulations? GW= grounthwater 1=icad X = Na hydroxide
o, ._.u_._mm“ / i W. o D 4§ Hour* v W= wastewaler H=HCL T = Na thiozulfate
7 m\m\ [C] 72+ou~ |Data Enhancement Project?[ ]y [N DW= drinking water M = Methanel
Relinqlished by: (signature) Date/Mime: [«] sw. {MA MCF sites only} A=gir - N = Nifrle Acid
[] other {Spacial Requirements or Di's: 8 = soilfsolid 8 = Sulfuric Acid
Received by: (signature) Date/Time: Dats nesded— SL= B = Soditer bisuifate
“Requlre lab approval, O = ather Q = Other,

Con-Test Laboratory is the ONLY independent laboratory in all of New England with both prestigious AIHA and NELAC Certifications!



) con-test’

TFi"  AvaLYyncal LancGrRATORY

www.contestlabs.com

Sample Receipt Checklist

receven sy O £ ¢

34 Spruce St
East Longmeadow, MA,
01028
Pr 413-525-2332
F: 413-525-6405

DATE: L/ 7/ a¥

CLIENT NAME: E/ﬁ/' K~

@ No
& Mo

1) Was the chain{s) of custody relinquished and signed?
2} Does the chain agree with the sampies?

if not, explain:
3) Are all the samples in good condition? - @_ No
i npot, explain:

4) How W{he samples recefved:
On lce Direct from Sampling [_J

Were the samples received in Temperature Comphance of (2-6°C)? Yes N

Temperature “C by Temp gun

Ambient [ In Cooler(s) IZI/
a

Temperature °C by Temp blank

Yeé @

5} Are there Dissolved samples for the lab to filter?

Who was notified Date : Time
6} Are there any samples "On Hold"? Yes Stored where:l ]
7) Are there any RUSH or SHORT HOLDING TIME samples? Yes
Who was notified Date Time _
) Location where samples are stored: . Permission to subcontract samples? Yes No
/ ? (Walk-in clients only) if not already approved

Client Signaturé'

-'é_ontai.ners sent in fo Con-Test

# of containers

# of containers

1 Liter Ambér 8 oz clear jar

500 mL Amber 4 oz clear jar

250 mi Amber (Boz ambear) 2 oz clear jar

1 Liter Plastic Other glass jar

500 ml. Plasfic Plastic Bag / Ziploe

280-mL plastic Air Cassetle

40 mL Vial- type listed below Brass Sleeves

Colisure / bacteria bottle Tubes

Dissolved Oxygen botlle Summa Cans

Flashpoint bottle Regulators

Encore Other

l.aboratory Comments;

40 mi vials: # HQI # Methanol _
# Bisulfate # DI Water Time and Date Frozen:
# Thigsulfate Unpreserved '

Da alf samples have the proper pH: Yes No N/A
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November 1, 2010

Mr. Rob Klein

Yale University Environmental Health & Safety
135 College Street

New Haven CT 06510

RE: Analytical Results Case Narrative

Analytics # 68098
KCL Mock Up

Dear Mr. Klein;

195 Commerce Way Sulfe £
Portsrnouth, New Hampshir
603-436-5111  Fax 603-430-
BOO-920-99
www anciyticsiab.com

Enclosed please find the analytical results for samples submitted for the above-mentioned project. The
attached Cover Page lists the sample IDs, Lab tracking numbers and collection dates for the samples

included in this deliverable.

Samples were analyzed Polychlorinated Biphenyls (PCBs) by EPA Method 8082.

Unless otherwise noted in the Non-conformance Summary listed below, all of the quality control (QC)
criteria including initial calibration, calibration verification, surrogate recovery, holding time and method

accuracy/precision for these analyses were within acceptable limits.
This Level II data package has been assembled in the following order:

Case Narrative/Non-Conformance Summary

Sample Log Sheet - Cover Page

PCB Form 1 Data Sheet for Samples and Blanks
Chromatograms

PCB Form 10 Confirmation Results

PCB Form 3 MS/MSD (LCS) Recoveries

Chain of Custody (COC) Forms

AEL _Documents:_TopLevelOldServer:A_Narratives:WCI:Yale:Yale68098.doc

Analytics Report 68098 page 1 of 37



AEL #68098
I November 2010
Page 2
QC NON-CONFORMANCE SUMMARY

Sample Receipt:
The cooler temperature upon receipt was 19.3% C upon receipt at the laboratory. The client was contacted an
instructed the laboratory to proceed with analysis.

One sample 68098-7 (10186 KCL 110 ext) was supplied in the cooler and was not listed on the Chain of
Custody (COC). In addition one sample 68098-6 had the station ID incorrectly written on the COC. The
client was contacted and sample 68098-7 was added to the COC and the station ID was corrected for 68098-

6.

PCBs by EPA Method 8082:
All samples in this SDG required dilution due to the high concentrations of PCBs detected in the samples.

The laboratory blank B102510PSOX had PCB 1254 detected. PCB 1254 was detected in all samples at
levels greater than 10X the level detected in the blank. Results were reported without qualification.

The closing continuing calibration standards (M32521Sc &M32522SC) had recoveries greater than 115%
but less than 120% on column#2. Column#1 was in control for all analytes. Results were reported without

qualification.

Sincerely,
ANALYTICS Environmental Laboratory, LLC

A iéjéuégi! o

Stephen Knollmeyer
Laboratory Director

AEL Documents:_ToplLevelOldServer:A_Narratives: WCI:Yale:Yale68098.doc
Analytics Report 68098 page 2 of 37
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195 Commerce Way Suite
New Hampshire 03801
T Fox 603-430-21581

)
W W T . -
ErEmmesTEEs s T e ==S ) snvironmeanial
=

T i“l ’ EESwey | [coocioylc

Mr. Rob Klein Report Number: 68098
Yale University Environmental Health & ..
Safety Revision: Rev. 0

135 College Street
New Haven CT 06510

Re: KCL Mock Up (Project No: 102010)

Enclosed are the results of the analyses on your sample(s). Samples were received on 21 October 2010 and
analyzed for the tests listed. Samples were received in acceptable condition, with the exceptions noted below or
on the chain of custody. These results pertain to samples as received by the laboratory and for the analytical
tests requested on the chain of custody. The results reported herein conform to the most current NELAC
standards, where applicable, unless otherwise narrated in the body of the report. Please see individual reports
for specific methodologies and references.

Lab Number Sample Date Station Location Analysis Comments
63098-1 10/18/10 10181 KCL 114 int EPA 8082 (PCBs only)
68098-2 10/18/10 10182 KCL 110 int EPA 8082 (PCBs only)
68098-3 10/18/10 10183 KCL 110 int EPA 8082 (PCBs only)
68098-4 10/18/10 10184 KCL 114 ext EPA 8082 (PCBs only)
68098-5 10/18/10 10185 KCL 110 ext EPA 8082 (PCBs only)
68098-6 10/18/10 10187 KCLext glaz EPA 8082 (PCBs only)
68098-7 10/18/10 10186 KCL 110 ext FPA 8082 (PCBs only)

Sample Receipt Exceptions: None

Analytics Environmental Laboratory is certified by the states of New Hampshire, Maine, Massachusetts,
Connecticut, Rhode Island, Virginia, Maryland, and is accredited by the Deparment of Defense (DOD) ELAP
program. A list of actual certified parameters is available upon request.

If you have any questions on these results, please do not hesitate to contact us.

Stephen L. Knollmeyer Lab. Director
pifza0

Authorized signature

Date

This report shall not be reproduced, except in full, without the written
consent of Analytics Environmental Laboratory, LLC.

Analytics Report 68098 page 3 of 37



Surrogate Compound Limits

Matrix: Aqueous Solid
Units: % Recovery % Recovery Method

Volatile Organic Compounds - Drinking Water

1,4-Difluorobenzene 70-130 EPA 324.2
Bromofluorobenzene 70-130

1.2-Dichlorobenzene-d4 70-130

Volatile Organic Compounds

1,2-Dichloroethane-d4 70-120 70-120 EPA 624/8260B
Toluene-d8 85-120 85-120

Bromofluorobenzene 75-120 75-120

Semi-Volatile Organic Compounds

2-Fluorophenol 20-110 35-105 EPA 625/8270C
d5-Phenol 15-110 40-100

d5-nitrobenzene 40-110 35-100

2-Fluorobiphenyl 50-110 45-105

2,4,6-Tribromophenol 40-110 40-125

d14-p-terphenyl 50-130 30-125

PAH's by SIM

d5-nitrobenzene 21-110 35-110 EPA 8270C
2-Fluorobiphenyl : 36-121 45-105

di4-p-terphenyl 33-141 30-125

Pesticides and PCBs

2.,4,5,6-Tetrachloro-m-xylene (TCX) 46-122 40-130 EPA 608/8082
Decachlorobiphenyl (DCB) 40-135 40-130

Herbicides

Dichloroacetic acid (DCAA) 30-150 30-150

Gasoline Range Organics/TPH Gasoline

Trifluorotoluene TFT (FID) 60-140 60-140 MEDEP 4217/EPA 8015
Bromofluorobenzene (BFB) (FID) 60-140 60-140

Trifluorotoluene TFT (PID) 60-140 60-140

Bromofluorobenzene (BFB) (PID) 60-140 60-140

Diesel Range Organics/TPH Diesel

m-terpheny! 60-140 60-140 MEDEP 4125/EPA 8015/CT ETPH
Volatile Petroleum Hydrocarbons

2,5-Dibromotoluene (PID) 70-130 70-130 MADEP VPH May 2004 Revl.1
2,5-Dibromotoluene (FID) 70-130 70-130

Extracatable Petroleum Hydrocarbons

1-chloro-octadecane (aliphatic) 40-140 40-140 MADEP EPH May 2004 Revl.1
o-Terphenyl (aromatic) 40-140 40-140

2-Fluorobipheny! (Fractionation) 40-140 40-140

2-Bromonaphthalene (fractionation) 40-140 40-140

Analytics LLC/2003-2007 Narratives/ SystermdlonitoringComp REV1.xs

Analytics Report 68098 page 4 of 37

Rev. 2
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DATA SUMMARIES

AnalyticsLLC:AEL Documents LLC:Pkg Dividers:PCB.doc

Analytics Report 68098 page 5 of 37



188 Commerce Way

A environmental Porsmouth, New Hampshire 03801
| laboratary LLE 603-436-5111 Fax 603-430-2151
800-929-9906

Mr. Rob Klein
Yale University Environmental Health &
Safety SAMPLE DATA

November 1, 2010

135 College Street

New Haven CT 06510 Lab Sample ID:  BI02510PSOX RR

CLIENT SAMPLE 1D Matrix: Soil
Project Name: KCL Mock Up Percent Solid: N/A
Dilution Factor: 1.0
Project Number: 102010 Collection Date:
s . Lab Receipt Date:
Field Sample ID: - Lab QC Extraction Date: 10/25/10
Analysis Date: 10729/10

PCB ANALYTICAL RESULTS

Quantitation Results
COMPOUND Limit pg/kg ng/kg
PCB-1016 33 U
PCB-1221 33 U
PCB-1232 33 U
PCB-1242 33 U
PCB-1248 33 U
PCB-1254 33 197
PCB-1260 33 U

Surrogate Standard Recovery

2 A5 6-Tetrachloro-m-xylene 96 %

Decachlorobiphenyl 68 %

U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3340C.
COMMENTS: Results are expressed on a dry weight basis.,

PCB Report
Authorized signature ;

Analytics Report 68098 page 6 of 37



Data Path
Data Fil
Signal (s}
Acg On
Operator
Sample
Misc

ALS Vial

Integration
Integration
Quant Time:

Quant Method

Quant Title

QLast Update
Response via

Integrator:

Volume Inj.

Signal #1 Phase
Signal #1 Info

Quantitation Report (QOT Reviewed)

C:vmsdchem\ LADATANLIOZ2810-M\

M325038B.D

Signal #1: ECDIA.ch Signal #2: ECD2B.ch
29 Oct 2010 2:30 pm

JK

B102510PS0OX,RR, ,A/C

SO1L

6 Sample Multiplier: 1

File signal 1: events.e

File signal 2: events2.e

Nov 01 09:59:57 2010
C:\vmsdchem\1\METHODS\PCB100910.M
SW-846 METHOD 8082 Aroclor 1016/1260/1254
Tue Oct 12 11:29:57 2010
Initial Calibration

ChemStation

2 ulL
STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides
30 m x 0.25mm x 0 Signal #2 Info 30 m x 0.25mm x 0.25 um

Response_ Signal: M32503B.D\ECD1A.ch
6e+07
5e+07
4e+07
3e+07
26407 g
o~
i
, | g
1e+07 ! - ©
G - o 83 8 %_?:’%2%}
o Loom © W, v < < &Eﬁm | |
O g g&g 73} < o0 (o] AWoO o ow
@&
x & S5 £ % % BEE E% 3
e e R AR RS R EL XS R
Time 050 1.00 150 200 250 300 350 400 450 500 550 600 650 7.00 7.50
Response Signal: M32503B.D\ECD2B.ch
3.56+08
3e+08
2.56+08
2e+08
1.56+08
16408 1 g o
i - o
3 b
E
5e+07 : 0 - .
L e 29§3§%§§5§
Loy 1B IR TE LT R A
b eV NS W ST SR R 8 :
4] - % s w % wk o B %
o g g S oW O e m 00w o
x& £ EiriRMEEE 2
e e R e R %% 8 3R E T E .- v S
Time 050 1.00 150 200 250 300 350 400 450 500 550 600 650 7.00 750
PCB100910.M Mon Nov 01 10:00:11 2010 Page:

Analytics Report 68098 page 7 of 37




File :CrimsdchemN INDATANLIOZ2910-M\M32503B.D

OUperator : JK
Acquired : 29 Cct 2010 2:30 pm using AcgMethod PEST.M
Instrument Instrument ™

Sample Name: B1l02510PSC0X,RR, ,A/C
Misc Info : SOIL
Vial Number: 6

Response_
8500000
8000000
7500000
7000000

6500000

6000000

5500000

5000000

4500000

4000000

3500000 é f//\\f

3000000

3]

102510,RR, A/C

2500000

|
[
|

2000000

15000004} | f ; M
1000000 \_J\«\N\MMI‘N J} J

500000

0

-500000

-1000000

-1500000{

-2000000;

-2500000

-3000000

-3500000 /\? o | 1254
-4000000] o /\J Lol )

-4500000

. : . ‘;2t " :”‘;; ,‘ 34': ,’k"'j\<,n~$,E('lxzy"‘.’ S( "'(
Time 220 2.40 260 2.80 3.00 3.20 340 3.60 3.80 4.00 420 4.4

Analytics Report 68098 page 8 of 37



195 Commerce Way

‘ 800-529-9906
Mr. Rob Klein .
Yale University Environmental Health & November 1,2010
Safety SAMPLE DATA

135 College Street
New Haven CT 06510

Lab Sample ID: 68098-1

CLIENT SAMPLE ID Matrix: Solid
Project Name: KCL Mock Up Percent Solid: 99
Dilution Factor: 450000
Project Number: 102010 Collection Date: ~ 10/1&/10

Lab Receipt Date:  10/21/10
Extraction Date: 10/25/10
Analysis Date: 10/29/10

Field Sample ID: 10181 KCL 114 int

PCB ANALYTICAL RESULTS

Quantitation Results
COMPOUND Limit pg/kg nekg
PCB-1016 14850000 U
PCB-1221 14850000 U
PCB-1232 14850000 U
PCB-1242 14850000 U
PCB-1248 14850000 U
PCB-1254 14850000 209600000
PCB-1260 14850000 U

Surrogate Standard Recovery

245 6-Tetrachloro-m-xylene * %
Decachlorobiphenyl * %

U=Undetected J=Estimated E=Fxceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis.
* The surrogates were diluted out.

PCB Report P 4 7 »
Authorized signature IAAAAAL FA
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M SDG: 68098
GC Column #1: STX-CLPesticides 1 Sample: 68098-1,1:50000,.A/C
Column ID: 0.25 mm Data File: M32513.D
GC Column #2: STX-CLPesticides II Dilution Factor: 450119.6

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT ( u&@f.%) SAMPLE RESULT (uLkg) RPD #
PCB 1254 183219633 209172131 13.2

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Data Path
Data File
Signal (s)
Acg On
Operator
Sample
Misc

ALS Vial

Integration
Integration

Quantitation Report (Not Reviewed)
C:\msdchemn\1\DATAN102910-MY

M32513.D
Signal #1: E 7
29 Oct 2010 4:
JK
68098-1,1:50000, ,A/C
SOIL
i6

h  Signal #2: ECD2B.ch

Sample Multiplier: 1

events.e
eventglZ.e

File signal 1:
File signal 2:

Quant Time: Nov 01 10:17:05 2010
Quant Method C:\msdchem\ 1 \METHODS\PCR100910.M
Quant Title SW~846 METHOD 8082 Arocclor 1016/1260/1254

QLast Update
Regponse via

Integrator:

Volume Inj.

Signal #1 Phase
Signal #1 Info

Tue Oct 12 11:50:46 2010
Initial Calibration
ChemStation

2 uls
STX-CLPPesticides Signal #2 Phase:
30 m x 0.25mm x 0 Signal #2 Info

STX-CLPPesticides
300m x 0.25mm x 0.25 um

Response._ Signal: M32513.D\ECD1A.ch
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PCB100910.M Mon Nov 01 10:17:05 2010 Page:
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2 195 Cammerce Way
T /3 vironmerdal Portsmouth, New Hompshire 03801
[ ie;bo?mmuc """ 403-436-5111 Fox 603-430-2151

4 800-929-9906

Mr. Rob Klein

Yale University Environmental Health & November 1, 2010

Safety SAMPLE DATA

135 College Street

New Haven C1 {}651{} L{ib Sami}fe ID: 680()8*2

CLIENT SAMPLE ID Matrix: Solid

Protect N CCL Moek t Percent Solid: 99

roject Name: CL Mock U

J Ao Mock Lp Dilution Factor: 831000

Project Number: 102010 Collection Date: 1O/18/10

Lab Receipt Date:  10/21/10
Extraction Date: 10/25/10
Analysis Date: 10729710

Field Sample ID: 10182 KCL 110 int

PCB ANALYTICAL RESULTS

Quantitation Resuits
COMPOUND Limit pg/kg pelke
PCB-1016 27423000 U
PCB-1221 27423000 U
PCB-1232 27423000 U
PCB-1242 27423000 U
PCB-1248 27423000 U
PCB-1254 27423000 274000000
PCB-1260 27423000 U

Surrogate Standard Recovery

2.4.5.6-Tetrachloro-m-xylene * To

Decachlorobiphenyl * K

U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3340C.

COMMENTS: Results are expressed on a dry weight basis.
* The surrogates were diluted out.

Authornized signature
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M SDG: 68098
GC Column #1: STX-CLPesticides 1 Sample: 68098-2,1:100000,,A/C
Column ID: 0.25 mm Data File: M325314.D
GC Column #2: STX-CLPesticides 11 Dilution Factor: 831351.3

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT (ug/kg) SAMPLE RESULT (ug/kg) RPD #
PCB 1254 272704411 273680500 0.4

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Quantitation Report {Not Reviewed)

Data Path : C:\msdchem\I\DATAN102910-M\
Data File : M32514.D

Signal{s) : Signal #1: ECDlA.ch Signal #2: ECDZB.ch
Acg On : 29 Oct 2010 4:35 pm

Operator : JK

Sample : 68098-2,1:100000,,A/C

Misc : SOIL

ALS vial : 17 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: events2.e

Quant Time: Nov 01 10:17:07 2010

Quant Method : C:\msdchem\1\METHODS\PCR100910.M

Quant Title : SW-846 METHOD 8082 Arcclor 1016/1260/1254
QLast Update : Tue Oct 12 11:50:46 2010

Response via : Initial Calibration

Integrator: ChemStation

Volume Inj. : 2 ul
Signal #1 Phase : STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um
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E = 195 Commuerce Way

= ZE2EF = EF A environmerial Portsmouth, New Hampshire 03801
Y/ iaboratory LLC 603-436-5111 Fax 603-430-2181

A I A 1w w Y v 800-929-9906

Mr. Rob Klein _ ,
Yale University Environmental Health & November 1,2010
Safety SAMPLE DATA
135 College Street

New Haven CT 06510

Lab Sample ID: 68098-3

CLIENT SAMPLE ID Matrix: Solid
Project Name: KCL Mock Up Percent Solid: 100
Dilution Factor: 465000
Project Number: 102010 Collection Date: 1O/18/10

] Lab Reeceipt Date:  10/21/10
Field Sample ID: 10183 KCL 110 int

Extraction Date: 10/25/10
Analysis Date: 10/29/10
PCB ANALYTICAL RESULTS
Quantitation Results
Limit pug/k g/kg
COMPOUND it pgke peme
PCB-1016 15345000 U
PCB-1221 15345000 U
PCB-1232 15345000 U
PCB-1242 15345000 U
PCB-1248 15345000 U
PCR-1254 15345000 227000000
PCB-1260 15345000 U
Surrogate Standard Recovery
245 6-Tetrachloro-m-xylene * %o
Decachlorobiphenyl * T
U=Undetected J=Estimated FE=FExceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis.
* The surrogates were diluted out.

Authorized signature
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M SDG: 68098
GC Column #1: STX-CLPesticides I Sample: 68098-3,1:50000,,A/C
Colummn ID: 0.25 mm Data File: M32515.D
GC Column #2: STX-CLPesticides 11 Dilution Factor: 464495.8

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT (ug/kg) SAMPLE RESULT (ug/kg) RPD #
PCB 1254 200723034 227037464 12.3

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Quantitation Report (Not Reviewed)

Data Path : C:\msdchem\1I\DATAN1I02910-M\

Data File : M32515.D

Signali{s) : Signal #1: ECDlA.ch Signal #2: ECD2B.ch
Acg On : 29 Oct 2010 4:45 pm

Operator : JK

Sample : 68098-3,1:50000,,A/C

Misc : SOIL

ALS vial : 18 Sample Multiplier: 1

Integration Fi signal 1: events.e

File
Integration File gignal 2: events2.e
Quant Time: Nov 01 10:17:09 2010
Quant Method : C:\msdchem\1\METHODS\PCR100910.M
Quant Title : SW-846 METHOD 8082 Aroclor 1016/1260/1254
QLast Update : Tue Oct 12 11:50:46 2010
Response via : Initial Calibration
Integrator: ChemStation

Volume Inj. : 2 ul
Signal #1 Phase : STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um
Response_ Signal: M32515.D\ECD1A.ch
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195 Commerce Way

== g : fi snvironmmeniol Porsmouthy New Hompshirs 03801
22 E = bR | S isii B s i
A TR ] , iYW i laboratory UC %«2322.5333 Fox 403-430-2151

Mr. Rob Klein o 5
Yale University Environmental Health & Nevember 1,2010
Safety SAMPLE DATA
135 College Street

New Haven CT 06310

Lab Sample 1D: 6R098-4

CLIENT SAMPLE ID Matrix: Solid
Project Name: KCL Mock Up Percent Solid: 98
Dilution Factor: 758000
Project Namber: . 102010 Collection Date: /IR0

Lab Receipt Date: 1021710
Extraction Date: 25710
Analysis Date: 10/29/10

Field Sample ID: 10184 KCL 114 ext

PCB ANALYTICAL RESULTS

Quantitation Results
COMPOUND Limit pg/kg pe/ke
PCB-1016 25014000 U
PCB-1221 25014000 U
PCB-1232 23014000 U
PCB-1242 25014000 U
PCB-1248 25014000 U
PCB-1254 25014000 294000000
PCB-1260 25014000 U

Surrogate Standard Recovery

245 .6-Tetrachloro-m-xylene * %

Decachlorobiphenyl * %

U=Undetected.  J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.
COMMENTS: Results are expressed on a dry weight basis.

PCE Report
Authorized signature &/
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pPCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M SDG: 68098
GC Column #1: STX-CLPesticides | Sample: 68098-4,1:100000,,A/C
Column 1ID: 0.25 mm ’ Data File: M32516.D
GC Column #2: STX-CLPesticides 11 Dilution Factor: 758403.1

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT (u&kg) SAMPLE RESULT (ug/k%) RPD #
PCB 1254 256954329 293743174 13.4

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Quantitation Report {Not Reviewed)

Data Path : C:\msdchem\1\DATA\102910-M\
Data File : M32516.D
Signal(s) : Signal #1: ECDIA.ch Signal #2: ECD2ZB.ch

Acg On : 29 Oct 2010 4:55 pm
Operator : JK

Sample : 68098-4,1:100000, ,A/C
Misc ¢ SOIL

ALS Vial ¢ 19 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: eventsl.e

Quant Time: Nov 01 10:17:11 2010

Quant Method : C:\msdchem\1\METHODS\PCB100910.M

Quant Title : SW-846 METHOD 8082 Aroclor 1016/1260/1254
QLast Update : Tue Oct 12 11:50:46 2010

Regponge via : Initial Calibration

Integrator: ChemStation

Volume Inj. : 2 ul
Signal #1 Phase : STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um

Response_ S Signal: M32516.D\ECD1A.ch
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195 Commerce Way

A i artal Porfsrmouth, New Hompshire 03801
P &03-436-5111 Foax 603-430-2151
¥ S00-929-9906

Mr. Rob Klein
Yale University Environmental Health &

November 1, 2010

Safety SAMPLE DATA
135 Cotlege Street.
New Haven CT 06510 Lab Sample ID:  68098-5
CLIENT SAMPLE ID Matrix: Solid
. - Percent Solid: 100
Project Name:  KCL Mock Up Dilution Factor:  1.0le+6
Project Number: 102010 Collection Date: 10/18/10

Lab Receipt Date:  10/21/10
Extraction Date: 10/25/1
Analysis Date: 10/29/10

Field Sample ID: 10185 KCL 110 ext

PCB ANALYTICAL RESULTS

Quantitation Results
COMPOUND Limit pg/kg ne/kg
PCB-1016 33330000 U
PCB-1221 33330000 U
PCB-1232 33330000 U
PCB-1242 33330000 U
PCB-1248 33330000 U
PCB-1254 33330000 316000000
PCB-1260 33330000 U

Surrogate Standard Recovery

245 6-Tetrachloro-m-xylene * %

Decachiorobiphenyl * Yo

U=Undetected J=Fstimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis.
* The surrogates were diluted out.

PCB Report
Authorized signature
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument [D: M SDG: 68098
GC Column #1: STX-CLPesticides [ Sample: 68098-5,1:100000,,A/C
Column ID: 0.25 mm Data File: M32517.D
GC Column #2: STX-CLPesticides 1 Dilution Factor: 1010101.0

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT (ug/kg) SAMPLE RESULT (ug/kg) RPD #
PCB 1254 271147980 310016768 134

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Quantitation Report {(Not Reviewed)

Data Path : C:\msdchem\1I\DATAN102910-M\
Data File : M32517.D
Signal{s) : Signal #1: ECDIA.ch Signal #2: ECD2B.ch

Acg On : 29 Oct 2010 5:06 pm
Operator : JK

Sample : 68098-5,1:1060000, ,A/C
Misc : SOIL

ALS vial : 20 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: eventslZ.e

Quant Time: Nov 01 10:17:13 2010

Quant Method : C:\msdchem\1\METHODS\PCRB100910.M

Quant Title : SW-846 METHOD 8082 Aroclor 1016/1260/1254
QLast Update : Tue Oct 12 11:50:46 2010

Response via : Initial Calibration

Integrator: ChemStation

Volume Inj. : 2 ul
Signal #1 Phase : STX~-CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um

Response. Signal Ni32517 DECDIAGh
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195 Commerce Way g

Pl - - *‘*f :..; i I A N . Portsmouth, New Hampshire 03801
S T BEE EsRE OEEZE T Al environmental J

1 Bsoorer 603-436-5111 Fox 603-430-2151
il Al W w Y faporatory LLE 800-929-9906

Mr. Rob Klein

Yale University Environmental Health & November 1. 2010

Safety SAMPLE DATA
135 College Street
New Haven CT 06510 Lab Sample ID:  68098-6
CLIENT SAMPLE ID Matrix: Solid
Project Name: KCL Mock Up Percent Solid: 100
) Dilution Factor: 3330
Project Number: 102010 Collection Date: 10/18/10

Lab Receipt Date:  10/21/10
Extraction Date: 10/25/10
Analysis Date: 10/29/10

Field Sample ID: 10187 KClLext glaz

PCB ANALYTICAL RESULTS

Quantitation Results
COMPOUND Limit pg/kg nglke
PCB-1016 110000 U
PCB-1221 110000 U
PCB-1232 110000 U
PCB-1242 110000 U
PCB-1248 110000 U
PCB-1234 110000 2680000
PCB-1260 110000 U

Surrogate Standard Recovery

24.5 6-Tetrachioro-m-xylene # %
Decachlorobiphenyl * %

U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis.
* The surrogates were diluted out.

PCE Report i 4 . i’g/
Authorized signature d
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M SDG: 68098
GC Column #1: STX-CLPesticides 1 Sample: 68098-6,1:500,, A/C
Column ID: 0.25 mm Data File: M32511.D
GC Column #2: STX-CLPesticides II Dilution Factor: 3333.3

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT ¢ ug/kg} SAMPLE RESULT (ug/kg) RPD #
PCB 1254 2395113 2678407 11.2

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Data Path
Data File
Signal(s)
Acg On
Operator
Sample
Misc

ALS Vial

Integration
Integration
Quant Time:
Quant Method
Quant Title
QLast Update
Response via
Integrator:

Volume Inj.
Signal #1 Phase
Signal #1 Info

Quantitation Report

C:\msdchem\1I\DATAN102910-M\
M32511.D
Signal #1:
29 Oct 2010
JK
68098-6,1:500, ,A/C
SOIL
14

ECDIA.ch ECDZB.ch

3:53 pm

Signal #2:

i

-

Sample Multiplier: 1

File signal 1: events.e

File signal 2: eventsl.e

Nov 01 10:17:01 2010
C:\msgdchem\1\METHODS\PCB100910.M

SW-846 METHOD 8082 Aroclor 1016/1260/1254

Tue Oct 12 11:50:46 2010
Initial Calibration
ChemStation

2 ul
STX-CLPPesticides Signal #2
30 m x 0.25mm x 0 Signal #2

Phase:
Info

(Not Reviewed)

STX~CLPPesticides
300 m x 0.25mm x 0.25 um
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195 Commetoes Wity

ATy oo e
Mr. Rob Klein
Yale University Environmeéntal Health & N@‘fﬁmb’?f 1, 2010
Safety SAMPLE DATA
135 College St:ef:t .
New Haven CT 06310 Lab Sample 1D: 6RO9R-7
CLIENT SAMPLE ID Matrix: Solid
Profect N RCL Mock U Percent Selid: 100
roject Name: LCL? ¢ U )
J o TP Dilution Factor: 424000
Project Number: 102010 Collection Date: /810
Field Sinmle 154 - * 10186 KO 110 6x Lab Receipt Date: 10721710
ield-Sampie 35 ! ext Extraction Datér  10/25/10
Analysis Date: 10/29/10
PCB ANALYTICAL RESULTS
Quantitation Results
imit pe/k ik
COMPOUND Limit pgke nlke
PCB-1016 13992000 ‘ U
PCB-1221 13992000 U
PCB1232 139920600 U
PCB-1242 13992000 U
PCB-1248 13992000 U
PCB-1254 13992000 213000000
PCB-1260 13992000 U
Surrogate Standard Recovery
2 4.5 6-Tetrachloro-m-xylene * %
Decachlorobipheny! * e
U=IJndetected  J=Estimated E=FExceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Selid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis.
* The surrogates were diluted out.

PLE Report

Authorized signature
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M SDG: 68098
GC Column #1: STX-CLPesticides | Sample: 68098-7,1:50000,,A/C
Column ID: 0.25 mm Data File: M32518.D
GC Column #2: STX-ClLPesticides Il Dilution Factor: 423728.8

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT (ug/kg) SAMPLE RESULT (ug/kg) RPD #
PCB 1254 187119788 213298602 13.1

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Data Path
Data File
Signal (s}
Acg On
Operator
Sample
Misc

ALS Vial

Integration
Integration
Quant Time:

Quant Method

Quant Title

QLast Update
Response via

Integrator:

Volume Inj.

Quantitation Report (Not

C:vmsdchem\IVDATANLO2910-M\
M32518.D

Signal #1: ECDIA.ch Signal #2: ECD2B.ch
29 Oct 2010 5:16 pm

JK

68098-7,1:50000, ,A/C

SOIL

21 Sample Multiplier: 1

File signal 1: events.e

File signal 2: eventsZ.e

Nov 01 10:17:15 2010
C:\madchem\1\METHODS\PCB100910.M
SW~846 METHOD 8082 Aroclor 1016/1260/1
Tue Oct 12 11:50:46 2010

: Initial Calibration
ChemStation

2 ulL

Signal #1 Phase
Signal #1 Info

STX-CLPPesticides Signal #2 Phase:
30 m x 0.25mm x 0 Signal #2 Info

Reviewed)

254

STX-CLPPesticides
30 m x 0.25mm x 0.25 um
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1.2e+07
1e+07
- 8000000 2
8
< 5
~
6000000 el 158
H g o 5 -
o Bt i g'\o!
4000000 g g
, N 1 °
| s B | =
2000000 o S é [T g g
\ N kihﬂjuﬁﬁ&uwﬂu S
O S £ < D (6] @mg g i
. S8 %% & ERE EE 3
SN S - 2N -5 0 - S
Time 0.00 050 1.00 150 200 250 300 350 400 450 500 550 600 650 7.00 7.0
Response_ Signal: M32518.D\ECD2B.¢l
7e+07
v
u)
<
6e+07
56+07 2
m{":‘
g 4
4e+07 o
3
<
fsr
@
3e+07 & Z
- o3
2e+07 g !
b
% = IR
& M‘ £ g Fa ! m' §§ ! s
i @ | LR L | K
O g ER #5iE 4 ek o
~ g Moo O «@m OD g o
X s ER 8 BEEE 2
: R NN - I SO g ‘
Time 0.00 050 1.00 150 200 250 300 350 400 450 500 550 6.00 650 7.00 750
PCR100910.M Mon Nov 01 10:17:15 2010 Page: 2

Analytics Report 68098 page 29 of 37



=
S W e e
- s..mm. =

] AL y Iy

PCB
QC FORMS

AnalyticsLLOAEL Documents LLC: Pke Dividers: PCBOC doc
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PCB SOIL
SYSTEM MONITORING COMPOUNDS

SUMMARY
Instrument ID: M
GC Column #1: STX-CLPesticides 1 SDG: 68098
Column ID: 0.25 mm
GC Colunm #2: STX-CLPesticides II
Column ID: 0.25 mm
Column #1 Column #2
SAMPLE ID SMC 1 (%) # SMC 2 (%) # SMC 1 (%) # SMC 2 (%) #
B102510PSOX . RR,,A/C 96 68 100 83
L102510PSOX,RR,,A/C 94 67 99 79
LDI102510PSOX,RR,, A/ 95 68 100 73
68098-6,1:500,,A/C D D D D
68098-1,1:50000,,A/C D D D D
68098-2,1:100000,,A/C D D D D
68098-3,1:50000,,A/C D D D D
68098-4,1:100000,,A/C D D D D
68098-5,1:100000,,A/C D D D D
68098-7,1:50000, A/C D D D D

Lower Upper

Limit Limit
SMC#l = TCX 40 130
SMC#2 = DCB 40 130

# Column to be used to flag recovery values outside of QC limits
* Values outside QC limits
D System Monitoring Compound diluted out

PCB FORM 2
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Instrument 1ID: M
GC Column #1: STX-CLPesticides |
Column 1D: 025 mm
GC Column #2: STX-CLPesticides I

Column ID: 0.25 mm

PCB SOIL

LABORATORY CONTROL SAMPLE/DUPLICATE
PERCENT RECOVERY

SDG:
Non-spiked sample
Spike

Spike duplicate

1 68098

: BIOZS1O0PSOX RR..AC
: L.I02510PSOX,RR,,A/C

: LDIOZSIOPSOX RR A/C

LCS SPIKE LCSD SPIKE LOWER| UPPER| RPD NON-SPIKE SPIKE SPIKE SPIKE DUP SPIKE DUP
COMPOUND ADDED {ug/kg) ADDED (ug/kgy | LIMIT | LIMIT | LIMIT RESULT (ughkg) RESULT {ugfkp) % REC # 1 RESULT (ug/kg) % REC #1 RPD
PCB 1016 200 200 63 140 30 0 237 118 245 122 32
PCB 1260 200 200 50 130 30 0 240 120 259 130 73
PCB 1016 #2 200 200 65 40 30 0 259 130 265 132 20
PCB 1260 #2 200 200 60 130 30 0 256 128 259 130 i1
# Column to be used to flag recovery and RPD values outside of QC limis
* Values outside QC limits
LCS/LCSD spike added values have been weight adjusted.
Non-spike result of 0" used in place of "U" to allow calculation of spike recovery.
Comments:

PCBFORM 3
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CHAIN OF CUSTODIES

AnalyticsLEC:AEL Documents LLC Pke Dividers:COC doc
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ANALYTICS SAMPLE RECEIPT CHECKLIST

AEL LAB#: @%Cﬂ% COOLER NUMBER: N/A
CLIENT: \)0:\& NUMBER OF COOLERS: N/A
PROJECT: KC; Maocle 0P DATE RECEIVED: o] }xg

A: PRELIMINARY EXAMINATION: DATE COOLER OPENED: /0 {»:91' [/ O

1. Cooler received by(initials)y: € :E Date Received: C‘{)&; //O

2. Circle one: Hand dehivered Shippe
(If 50, skip 3y @

3. Did cooler come with a shipping slip?

3a. Enter carrier name and airbill number here: Fe& g?(\ 'H(c% ég %& 94 L"?)
4. Were custody seals on the outside of cooler? Y

How many & where: Seal Date: Seal Name:

N

5. Did the custody seals arrive unbroken and intact upon arrival? Y N/dr

6. COCH: N/A ef
/ N
EERC T

7. Were Custody papers filled out properly (ink signed, ete)?

Y
8. Were custody papers sealed in a plastic bag? Y
9. Did you sign the COC in the appropriate place? °
10. Was the project identifiable from the COC papers? o N
Temp. of cooler: !q . 5°

v ®
B. Log-In:  Date samples were logged im: }QZQ } Z{D By:

[1. Was enough ice used to chill the cooler?

12. Type of packing in cooler(bubble wrap. popcorn)

\7
13. Were all bottles sealed in separate plastic bags? @
14. Did all bottles arrive unbroken and were labels in good condition? @ N
@_ Do e Y\ﬁkA
y
on Cac laldd &

15. Were all bottle labels complete(1DD.Date time.etc.)

16. Did all bottle labels agree with custody papers?

, F’(..B needs to
) @ e n %\CLSS oSS

17. Were the correct containers used for the tests indicated:

18. Were samples received at the correct pH? Y

19. Was sufficient arnount of sample sent for the tests indicated? (Y )

Were bubbles absent in VOA samples? Y

If NO., List Sample [D's and Lab #s:

Not- \:amsﬁc ‘00.55

[~
o)

<1
21. Laboratory labeling verified by (initials): ;%\/} ;ﬁ\ Date: :’ji} {%f

U

C:ANLYTICS LLCVAEL DOCUMENTS\FORMS\SMPL CHKLST\Edit 4908 Rev. 2,4/13/10
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1042272010 11158 (Fayy203 785 7588 P, 001/007

10-21-2010  00:64 From=ANALYTICS ) + T-461  P.00I/004  F-E80
GGy hee SAMPLE RECEIPT
| NON-COMPLIANCE NOTIFICATION
(SENT VIA FACSIMILE)

DATE__10/o FRGM__Q&E}!

FAX CONTACT__Steve, Mucdzi n/ f°b FAX NUMBER __ 203~ R&-758F
cLIENT Vale. ENS LAB NUMBER_ _LROAC

The exceptions noted below were found on the sample(s) recaived on the attached Chain of
Custedy (COC) form. These exceptions may render the data results as non-defensible. Analytics
will continue to proceed with the analysis of the sample(s) unless notifled In writing to stop the
analysis, This document may become part of the final report,

Please check the nppropriate box and sign below and fax back to “Sample Receipt”
at 603-430-2151.

Exceptions: @ a3
kpSampla(s) not on ice or not at 4°C +2°C ~ Sorwples \2:3

Sample(s) recelved unpreserved or not at the proper pH,
(pH was ad]usted at the laboratory)

. Sample(s) reccived in incorrect containers - PCR cnu\unj Snedd e in Yez! \m"
[kss
<

Insufficient sample volume received
(Detection limnits may be elevated due to this exception)

Trip Blank provided in cooler, but not recorded on the chain of custody

7
Other: Scanple 101ge Kev ho e g ot isted on Cac. ot

Acknowledgment;

Please do not analyze/report Trip Blénk, proceed with other analyscs

Proceed with the analysis,

Plegse stop the analysis and wait for further instructions.

Print Name:_ 74N D2 1T

AnalytesLLC:ABL Docurments LLC:* B_FORMS:sample roceipt nencempliance ‘ Rev.0,3/10/03
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FrEE = /A __environmental
laboratory LLC

December 2, 2010

Mr. Rob Klein
Yale University Environmental Health & Safety

135 College Street
New Haven CT 06510

RE: Analytical Results Case Narrative
Analytics # 68444 :

Dear Mr. Klein;

Enclosed please find the analytical results for samples submitted for the above-mentioned project. The
attached Cover Page lists the sample IDs, Lab tracking numbers and collection dates for the samples

included in this deliverable.
Samples were analyzed Polychlorinated Biphenyls (PCBs) by EPA Method 8082.

Unless otherwise noted in the Non-conformance Summary listed below, all of the quality control (QC)
criteria including initial calibration, calibration verification, surrogate recovery, holding time and method
accuracy/precision for these analyses were within acceptable limits.

This Level IT data package has been assembled in the following order:

Case Narrative/Non-Conformance Summary

Sample Log Sheet - Cover Page

PCB Form 1 Data Sheet for Samples and Blanks
Chromatograms

PCB Form 10 Confirmation Results

PCB Form 3 MS/MSD (LCS) Recoveries

Chain of Custody (COC) Forms

AEL Documents:_TopLevelOldServer:A_Narratives: Yale68444.doc

Analytics Report 68444 page 1 of 40



AEL #68444
2 December 2010
Page 2
QC NON-CONFORMANCE SUMMARY

Sample Receipt: 7
The cooler temperature upon receipt was 8.2” C upon receipt at the laboratory. The client was contacted an
instructed the laboratory to proceed with analysis.

PCBs by EPA Method 8082:
Samples 68444-1, 68444-2, 68444-4, 68444-7 and 68444-8 required dilution due to concentrations of PCBs
that exceeded the calibration range of the instrument.

Sincerely,
ANALYTICS Environmental Laboratory, LLC

Stephen Knollmeyer
Laboratory Director

AEL Documents:_TopLevelOldServer:A_Narratives: Yale68444.doc
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195 Commerce Way Suit

environmental
loboratory LLC

‘dl QT ) 4 T %2

v analvlicslob com

Mr. Rob Klein Report Number: 68444
Yale University Environmental Health &
Safety

135 College Street

New Haven CT 06510

Revision: Rev. 0

Re:

Enclosed are the results of the analyses on your sample(s). Samples were received on 23 November 2010 and
analyzed for the tests listed. Samples were received in acceptable condition, with the exceptions noted below or
on the chain of custody. These results pertain to samples as received by the laboratory and for the analytical
tests requested on the chain of custody. The results reported herein conform to the most current NELAC
standards, where applicable, unless otherwise narrated in the body of the report. Please see individual reports
for specific methodologies and references.

Lab Number Sample Date Station Location Analysis Comments
68444-1 10/16/10 1116-1 KCL EPA 8082 (PCBs only)
68444-2 10/16/10 1116-2 KCL EPA 8082 (PCBs only)
68444.-3 10/17/10 1117-1 KCL EPA 8082 (PCBs only)
68444-4 10/17/10 1117-2 KCL EPA 8082 (PCBs only)
68444-3 10/17/10 1117-3 KCL EPA 8082 (PCBs only)
68444-6 10/17/10 1117-4 KCL EPA 8082 (PCBs only)
68444-7 10/17/10 1117-5 KCL EPA 8082 (PCBs only)
68444-8 10/17/10 1117-6 KCL EPA 8082 (PCBs only)

Sample Receipt Exceptions: None

Analytics Environmental Laboratory is certified by the states of New Hampshire, Maine, Massachusetts,
Connecticut, Rhode Island, Virginia, Maryland, and is accredited by the Deparment of Defense (DOD) ELAP
program. A list of actual certified parameters is available upon request.

If you have any questions on these results, please do not hesitate to contact us 4 ﬁ gj

Authorized signature j“’{%é
Stephen i Knollmeyer Lab. Director

12| 3\2010

Date

This report shall not be reproduced, except in full, without the written
consent of Analytics Environmental Laboratory, LLC.

Analytics Report 68444 page 3 of 40



Matrix:
Units:

Surrogate Compound Limits

Agueous
% Recovery

Volatile Organic Compounds - Drinking Water

1,4-Difluorcbenzene
Bromofluorobenzene
1,2-Dichlorobenzene-d4

Volatile Organic Compounds
1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

Semi-Volatile Organic Compounds
2-Fluorophenol

d35-Phenol

d5-nitrobenzene

2-Fluorobiphenyl
2,4,6-Tribromophenol
d14-p-terphenyl

PAH's by SIM
d5-nitrobenzene
2-Fluorobiphenyl
di4-p-terphenyl

Pesticides and PCBs
2,4,5,6-Tetrachloro-m-xylene (TCX)
Decachlorobiphenyl (DCB)

Herbicides
Dichloroacetic acid (DCAA)

Gasoline Range Organics/TPH Gasoline
Trifluorotoluene TFT (FID)
Bromofluorobenzene (BFB) (FID)
Trifluorotoluene TFT (PID)
Bromofluorobenzene (BFB) (PID)

Diesel Range Organics/TPH Diesel
m-terphenyl

Volatile Petroleum Hydrocarbons
2,5-Dibromotoluene (PID)
2.5-Dibromotoluene (FID)

Extracatable Petroleum Hydrocarbons
I-chloro-octadecane (aliphatic)
o-Terpheny! (aromatic)

2-Fluorobipheny! (Fractionation)
2-Bromonaphthalene (fractionation)

70-130
70-130
70-130

20-110
15-110
40-110
50-110
40-110
50-130

60-140
60-140
60-140
60-140

60-140

70-130
70-130

40-140
40-140
40-140
40-140

Analytics LLC/2003-2007 Narratives/ SystemMonitoringComp_REV1.xs

Analytics Report 68444 page 4 of 40

Solid
% Recovery Method

EPA 5242

70-120 EPA 624/8260B
85-120
75-120

35-105 EPA 625/8270C
40-100
35-100
45-105
40-125
30-125

35-110 EPA 8270C
45-105
30-125

40-130 EPA 608/8082
40-130

30-150

60-140 MEDEP 4217/EPA 8015
60-140
60-140
60-140

60-140 MEDEP 4125/EPA 8015/CT ETPH

70-130 MADEP VPH May 2004 Revi.1
70-130

40-140 MADEP EPH May 2004 Revl1.1
40-140
40-140
40-140

Rev. 2



AL ALY NF

PCB
DATA SUMMARIES

AnalyvticsLLC:AEL Documents LLC:Pkg Dividers:PCB.doc
Analytics Report 68444 page 5 of 40



198 Commesres Weay

f}‘ shvironmental Partsrnouth, New Hampshire 03801
iaboratory LC 403.436-5111 Fax 603-430-2151
’ 800-529-9906
Mr. Rob Klein 5 5
Yale University Environmental Health & December 2, 2010
Safety SAMPLE DATA

135 College Street
New Haven CT 06510

Lab Sample ID: B112310PSOX

CLIENT SAMPLE ID Matrix: Soil
. X Percent Solid: N/A
Project Name: L
Dilution Factor: 1.0
Project Number: Collection Date:

Lab Receipt Date:

Field Sample ID:  Lab QC Extraction Date: 11723710

Analysis Date: 11724/10
PCB ANALYTICAL RESULTS
Quantitation Results
COMPOUND Limit pg/kg nglkg
PCB-1016 33 U
PCB-1221 33 U
PCB-1232 33 U
PCB-1242 33 U
PCB-1248 33 U
PCB-1254 33 U
PCB-1260 33 U
Surrogate Standard Recovery
2 4.5 6-Tetrachloro-m-xylene 88 %
Decachlorobiphenyl 64 %
U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.
COMMENTS: Results are expressed on a dry weight basis.

PCB Report 4 f? 7
) i / /
Authorized signature

Analytics Report 68444 page 6 of 40



Quantitation Report {Not Reviewed)

Data Path : C:imsdchem\1\DATAN112410-M\
Data File.: M334318B.D
Signal{s) : Signal #1: ECDIA.ch Signal #2: ECD2B.ch

Acg On : 24 Nov 2010 11:50 am
Operator : JK

Sample : B112310PS0Y, ,A/C

Misc : SOIL

ALS vial : 6 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: eventslZ.e

Quant Time: Nov 29 08:50:29 2010

Quant Method : C:\medchem\1\METHODS\PCB110310.M

Quant Title : SW-846 METHOD 8082 Arocclor 1016/1260/1254
QLast Update Wed Nov 03 16:48:45 2010

Regponse via : Initial Calibration

Integrator: ChemStation

v oxe

Volume Inj. : 2 ul
Signal #1 Phase : STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um

Response_ Signal: M33431B.D\ECD1Ach
1.8e+07
3
o8
1.6e+07
1.4e+07
1.26+07
16407 %
€%
8000000
6000000
4000000 g
g o
2000000 \\)\M% - 58 §2 8 8 85§ k
A N »jg‘?} A n S & A S W N P
0 < a@ «@m O O O O w
x & € f% B R BEER 5
SASESMAPEMENNSSBSSS M SENSMM3* SN 3 S 0520 3 S
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196 Commerce Way
i enyironmantal Portsmouth, New Hampshire 03801
1/ laboratory LLEC 403-436-5111 Fax 603-430-2151
v 800-929-9906

Mr. Rob Klein
Yale University Environmental Health &
Safety SAMPLE DATA

December 2, 2010

135 College Street

New Haven CT 06510 Lab Sample ID: 684441

CLIENT SAMPLE ID Matrix: Solid
. . Percent Solid: 100
Project Name: Dilution Factor: 20
Project Number: Collection Date: 10/16/10

Lab Receipt Date:  11/23/10

Field Sample ID:  1116-1 KCL Extraction Date:  11/23/10

Analysis Date: 11/24/10
PCB ANALYTICAL RESULTS
Quantitation Results
COMPOUND Limit zg/kg nalkg
PCB-1016 660 U
PCB-1221 660 U
PCB-1232 660 U
PCB-1242 660 U
PCB-1248 660 u
PCB-1254 660 10500
PCB-1260 660 U
Surrogate Standard Recovery
2 4.5 6-Tetrachloro-m-xylene * %
Decachlorobiphenyl * %
U=Undetected J=Estimated E=Fxceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method R082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis.
* The surrogates were diluted out.

PCE Report

Authorized signature @s//i’é 2 Véié
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PCB

COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M

GC Column #1: STX-CLPesticides |

Column ID: 0.25 mm

GC Column #2: STX-CLPesticides II

Column ID: 0.25 mm

SDG:
Sample:
Data File:

Dilution Factor:

68444
68444-1,1:20,,A/C
M33442.D

20.0

Column #1 Column #2
COMPOUND SAMPLE RESULT (ug/kg) SAMPLE RESULT ( ug/kg) RPD
PCB 1254 10333 10485 0.5

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10

Analytics Report 68444 page 9 of 40




Quantitation Report {(Not Reviewed)

Data Path : C:\msdchem\1\DATAN112410-M\
Data File : M33442.D
Signal{s) : Signal #1: ECDlA.ch Signal #2: ECD28B.ch

Acg On : 24 Nov 2010 1:43 pm
Operator : JK

Sample : 68444-1,1:20, ,A/C

Misc T 8S0IL

ALS vial : 17 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: eventsl.e

Quant Time: Nov 29 08:50:52 2010

Quant Method : C:\msdchem\1\METHODS\PCR110310.M

Quant Title : SW-846 METHOD 8082 Aroclor 1016/1260/1254
QLast Update : Wed Nov 03 16:48:45 2010

Response via : Initial Calibration

Integrator: ChemStation

Volume Inj. : 2 ul
Signal #1 Phase : STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um

Response_ Signal: M33442 D\ECD1A.ch
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File :Crvmsdchem\INDATANLIL2410-M\M33442.D

Operator : JK

Acqguired : 24 Nov 2010 1:43 pm using AcgMethod PEST.M
Instrument : Instrument M

Sample Name: 68444-1,1:20, ,A/C

Misc Info : SOIL
Vial Number: 17

Response
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foboratory LLC

Mr. Rob Klein

Yale University Environmental Health &
Safety

135 College Street

New Haven CT 06510

CLIENT SAMPLE ID

Project Name:
Project Number:

Field Sample ID:  1116-2 KCL

198 Commerce Way

Fortamouth, New Hampshire 03801
603-436-5111 Fax 603-430-2151
B8UQ-929-9906

December 2, 2010
SAMPLE DATA

Lab Sample ID: 68444-2

Matrix: Solid
Percent Solid: 99
Dilution Factor: 50

Collection Date: 10/16/10
Lab Receipt Date:  11/23/10
Extraction Date: 11/23/10

Analysis Date: 11724/10
PCB ANALYTICAL RESULTS
Quantitation Results
COMPOUND Limit g/kg ngke
PCB-1016 1650 U
PCB-1221 1650 U
PCB-1232 1650 U
PCB-1242 1650 U
PCB-1248 1650 U
PCB-1254 1650 13500
PCB-1260 1650 U
Surrogate Standard Recovery
245 6-Tetrachloro-m-xylene * %
Decachlorobiphenyl * D
U=Undetected J=Fstimated FE=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis,

* The surrogates were diluted out.

PCE Repaort

;
; [
Authorized signature 4 W "’i;v{’g/

%
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M SDG: 68444
GC Column #1: STX-CLPesticides | Sample: 68444-2,1:50, A/C
Column ID: 0.25 mm Data File: M33443.D
GC Column #2: STX-CLPesticides 1 Dilution Factor: 50.3

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT (ug/kg) SAMPLE RESULT (ug/kg) RPD
PCB 1254 13515 13545 0.2

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10

Analytics Report 68444 page 13 of 40



Data Path
Data File
Signal (s}
Acg On
Operator
Sample
Misc

ALS vial

Integration
Integration
Quant Time:

Quant Method

Quant Title

QLast Update
Regponse via

Integrator:

Volume Inj.

Signal #1 Phase
Signal #1 Info
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5000000

4000000

3000000

2000000

1000000

Quantitation Report (Not Reviewed)
C:\msdchem\I\DATAN112410-M\
M33443.D
Signal #1: BCDl1A.ch Signal #2: ECD2B.ch
24 Nov 2010 1:53 pm
JK
68444-2,1:50, ,A/C ;
S01L

18 Sample Multiplier: 1

File signal 1: events.e

File signal 2: eventsl.e

Nov 29 08:50:54 2010
C:\mgdchem\1\METHODS\PCB110310.M
SW-846 METHOD 8082 Arcclor 1016/1260/1254
wWwed Nov 03 16:48:45 2010
Initial Calibration

ChemStation
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30 m x 0.25mm x 0 Signal #2 Info
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195 Commerce Way

A environmental Portsrmouth, New Hampshire G2807
4 leboratory LLIET 403-436-5111 Fax 803-430-2151
Y 800-929-9906
Mr. Rob Klein 5 9
Yale University Environmental Health & December 2, 2010
Safety SAMPLE DATA

135 College Street
New Haven CT 06310

Lab Sample ID: 68444-3

CLIENT SAMPLE ID Matrix: Solid
- )y Percent Solid: 100
Project Name: o
Dilution Factor: 1.0
Project Number: Collection Date: 10/17/10

Lab Receipt Date:  11/23/10

Field Sample ID:  1117-1 KCL Extraction Date:  11/23/10

Analysis Date: 11724/10
PCB ANALYTICAL RESULTS
Quantitation Results
Limit p#g/kg /k
COMPOUND i peRe Hers
PCB-1016 33 U
PCB-1221 33 U
PCB-1232 33 U
PCB-1242 33 U
PCB-1248 33 U
PCB-1254 33 8s5
PCB-1260 33 U
Surrogate Standard Recovery
245 6-Tetrachtoro-m-xylene 101 %
Decachlorobiphenyl 63 %
U=Undetected J=Fstimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.
COMMENTS: Results are expressed on a dry weight basis.

PCR Report ¢4 &
Authorized signature 4/
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M SDG: 68444
GC Column #1: STX-CLPesticides [ Sample: 68444-3 A/C
Column ID: 0.25 mm Data File: M33436.D
GC Column #2: STX-CLPesticides II Dilution Factor: 1.0

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT (ug/kg) SAMPLE RESULT (ug/kg) RPD
PCB 1254 855 836 22

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Quantitation Report (Not Reviewed)

Data Path :”C:\médchem\1\DATA\112410~M\
Data File : M33436.D
Signal(s}) : Signal #1: ECDlA.ch Signal #2: ECDZB.ch

Acg On : 24 Nov 2010 12:41 pm
Operator : JK

Sample : 68444-3, ,A/C

Misc : SOIL

ALS vial : 11 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: eventsZ.e

Quant Time: Nov 29 08:50:40 2010

Quant Method : C:\msdchem\1\METHODS\PCB110310.M

Quant Title : SW-846 METHOD 8082 Arocclor 1016/1260/1254
QLast Update : Wed Nov 03 16:48:45 2010

Response via : Initial Calibration

Integrator: ChemStation

Volume Inj. : 2 ulL
Signal #1 Phase : STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um

Response_ ” Signal: M33436.D\ECD1A.ch
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File
Cperator
Acguired
Instrument

Sample Name:

Misc Info

Vial Number:

:C:i\megdchen\1\DATANL12410-MA\M33436.D

JK

24 Nov 2010
Instrument

68444-3, ,A/C

SOIL
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198 Commercs Way

é envimamental Porlsmouth, New Hompshire 03801
i 7 aborctory UL 503-434-5111 Fox 505-430-2181
v 800-529-9906
Mr. Rob Klein .
Yale University Environmental Health & December 2, 2010
Safety SAMPLE DATA

135 College Street

New Haven CT 06510 Lab Sample ID: 84444

CLIENT SAMPLE ID Matrix: Solid
) i Percent Solid: 160
Project Name: R -
Dilution Factor: 50
Project Number: Collection Date: 10717/10

Lab Receipt Date:  11/23/10

Field Sample ID:  1117-2 KCL Extraction Date:  11/23/10

Angalysis Date: 11/24/10
PCB ANALYTICAL RESULTS
Quantitation Results
imit pg/ /
COMPOUND Limit pgfke nelke
PCB-1016 170 U
PCB-1221 170 u
PCB-1232 170 U
PCB-1242 170 U
PCB-1248 170 U
PCB-1254 170 2600
PCB-1260 170 U
Surrogate Standard Recove
2 4.5 6-Tetrachloro-m-xylene 94 %
Decachlorobiphenyl 73 %
U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3340C.
COMMENTS: Results are expressed on a dry weight basis.

PCH Report

Authorized signature
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Instrument 1D:

PCB

COLUMN RELATIVE PERCENT DIFFERENCE

M

SDG: 68444

GC Column #1: STX-CLPesticides I Sample: 68444-4,1:5,,A/C
Column ID: 0.25 mm Data File: M33444.D
GC Column #2: STX-CLPesticides II Dilution Factor: 5.0
Column ID: 0.25 mm
Column #1 Column #2
COMPOUND SAMPLE RESULT (ug/kg) SAMPLE RESULT (ugrkg) RPD
PCB 1254 2502 2598 3.8

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Data Path
Data File
Signal (s)
Acg On
Operator
Sample
Misc

ALS Vial

Integration
Integration
Quant Time:

Quant Method : C:

Quant Title

QlL.ast Update
Response via

Quantitation Report (Not
C:i\msdchem\IA\DATAN112410~M\
M33444.D
Signal #1: ECDlA.ch Signal #2: ECD2B.ch
24 Nov 2010 2:03 pm
JK
68444-4,1:5, ,A/C
SOIL
19 Sample Multiplier: 1

File signal 1: events.e

File signal 2: eventsZ.e

Nov 29 08:50:56 2010
\msdchem\1\METHODS\PCB110310.M

Reviewed)

SW-846 METHOD 8082 Aroclor 1016/1260/1254

Wed Nov 03 16:48:45 2010
Initial Calibration

Integrator: ChemStation
Volume Inj. 2 ul
Signal #1 Phase STX-CLPPesticides Signal #2 Phase:

Signal #1 Info

30 m x 0.25mm x 0 Signal #2 Info

STX~-CLPPesticides
30 m x 0.25mm x 0.25 um

Response Signal: M33444.D\ECD1Ach
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195 Commercs Way

i Pontsmouth, New Hampshire 03801
‘{‘g ?gggzﬁg}r% ‘‘‘‘‘ ?@égg;é o 609-430-2181
Mr. Rob Klein . 5 5
Yale University Environmental Health & December 2, 2010
Safety SAMPLE DATA

135 College Street

New Haven CT 06510 Lab Sample ID: 68444-5

CLIENT SAMPLE 1D Matrix: Solid
. Percent Solid: 100
Project Name: o
Dilution Factor: 1.0
Project Number: Collection Date: 1/17/10

Lab Receipt Date: - 11/23/10

Field Sample ID:  1117-3 KCL Extraction Date: 11723710

Analysis Date: 11724710
PCB ANALYTICAL RESULTS
an;;titaﬁon Results
COMPOUND Limit ug/kg ng/ke
PCB-1016 33 U
PCB-1221 33 U
PCB-1232 33 U
PCB-1242 33 U
PCB-1248 33 U
PCB-1254 33 615
PCB-1260 33 U
Surrogate Standard Recovery
2 45 6-Tetrachloro-m-xylene 8 %
Decachlorobiphenyl 63 %
U=Undetected J=Fstimated FE=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.
COMMENTS: Resuits are expressed on a dry weight basis.

PCB Report %
Authorized signature e g
L
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument [D: M SDG: 68444
GC Column #1: STX-CLPesticides 1 Sample: 68444-5 A/C
Column ID: 0.25 mm Data File: M33438.D
GC Column #2: STX-CLPesticides 11 Dilution Factor: 1.0

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT (¢ ugfkg) SAMPLE RESULT (ug/_l_ﬂg) RPD
PCB 1254 615 581 5.6

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Quantitation Report {Not Reviewed)

Data Path : C:\msdchem\1\DATA\112410-M\
Data File : M33438.D
Signial{s) : Signal #1: ECDlA.ch Signal #2: ECD2B.ch

Acg On : 24 Nov 2010 1:02 pm
Operator : JK

Sample : 68444-5, ,A/C

Misc : SOIL

ALS vial : 13 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: eventsZ.e

Quant Time: Nov 29 08:50:44 2010

Quant Method : C:\msdchem\1\METHODS\PCB110310.M

Quant Title : SW-846 METHOD 8082 Aroclor 1016/1260/1254
QLast Update : Wed Nov 03 16:48:45 2010

Response via : Initial Calibration

Integrator: ChemStation

Volume Inj. : 2 ul
Signal #1 Phase : STX~CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um

Response_ Signai: M33438.D\ECD1A.ch
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195 Commerce Way

S‘é«zz; FRE SR FTES s 5 A srvironmental Portsmouth, New Hampshire 03801
oy ¥, : 403-436-5111 Foax 603-430-2151
A\ I 1yniww v aboratory LLC £00.929.9906
Mr. Rob Klein -
Yale University Environmental Health & December 2, 2010
Safety SAMPLE DATA

135 College Street

New Haven CT 06510 Lab Sample ID: 634446

CLIENT SAMPLE ID Matrix: Solid
. B Percent Solid: 100
Project Name: o
Dilution Factor: 1.0
Project Number: Collection Date: 10/17/10

Lab Receipt Date:  11/23/10

Field Sample ID:  1117-4 KCL Extraction Date:  11/23/10

Analysis Date: 11724/10
PCB ANALYTICAL RESULTS
Quantitation Results
Limit pg/k /k
COMPOUND e nerke
PCB-1016 33 U
PCB-1221 33 U
PCB-1232 33 U
PCB-1242 33 U
PCB-1248 33 U
PCB-1254 33 45
PCB-1260 33 U
Surrogate Standard Recovery
245 6-Tetrachloro-m-xylene 83 %
Decachlorobiphenyl 63 %
U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.
COMMENTS: Results are expressed on a dry weight basis.

PCB Raport

Authorized signature
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PCB

COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M

GC Column #1: STX-CLPesticides 1

Column ID: 0.25 mm

GC Column #2: STX-CLPesticides I

Column ID: 025 mm

SDG: 68444
Sample: 68444-6,,A/C
Data File: M33439.D

Dilution Factor: 1.0

Column #1 Column #2
COMPOUND SAMPLE RESULT {uﬁg} SAMPLE RESULT {ag/_lg} RPD
PCB 1254 33 45 31.1

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Quantitation Report

Data Path C:\msdchem\1I\DATANL12410-M\
Data File M33439.D

Signal (s) Signal #1: ECDlA.ch Signal #2:
Acg On 24 Nov 2010 1:12 pm

Operator JK

Sample 68444-6, ,A/C

Misc SCIL

ALS Vial 14 Sample Multiplier: 1
Integration File signal 1: events.e
Integration File signal 2: events2.e

Quant Time: Nov 29 08:50:46 2010
Quant Method
Quant Title

QLast Update
Response via

Integrator:

Wed Nov 03 16:48:45 2010
Initial Calibration
ChemStation
Volume Inj. 2 ul
Signal #1 Phase
Signal #1 Info

STX~-CLPPesticides Signal #2 Phase:
30 m x 0.25mm x 0 Signal #2 Info

(Not Reviewed)

ECD2B.ch

C:\msdchem\ 1 \METHODS\PCRB110310.M
SW-846 METHOD 8082 Aroclor 1016/1260/1254

STX~-CLPPesticides
30 m x 0.25mm x 0.25 um

Response_ Signal: M33439.D\ECD1A.ch
1.66+07 N
S
o
1.46+07
1.26+07
1e+07 ]
561
@w
8000000
6000000
4000000 l
! i | ? ~ D o Lo oo 1
2000000 i 8 f % 2 88 § 878 2§ |
Wy ij L&ww&wﬁmmmumwtm o
0 g an u(; «m O a4amo O qu
LA f=d
x B =& BB L BRERE 3
SURRESSSSISHSS S SE—- 0 2 T -3 2- 03 S
Time 050 100 150 200 250 300 350 400 450 500 550 600 650 7.00 750
Response Signal: M33439.D\ECD2B.ch
8e+07
3
7e+07 =z
-
b
6e+07 T
5e+07
4e+07
3e+07
2e+07 [ |
T | - o S
1e+07 t”f\ éﬁfi 8 %N'L? 58 8 §§ 52 g §§
1) i I () I I P .
ULl L@wwtfg‘! 8 s At A AN il
O S d £ ETEETU Atk e dede o3
L9 [&] [} W O «om On W ~
g o 2 2 o233 28 28 3 =
x 2 S & @4d & ada ad d z
) R Eswg‘,& $2% &3 E ;8 ‘ ‘
Time 050 100 150 200 250 300 350 400 450 500 550 600 650 7.00 750
PCB110310.M Mon Nov 29 08:50:46 2010 Page:
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E = 195 Commsrce Woy

e LOTL LSEmAr B OR FrSom oemm Sm A
FEEESF EETSFEEEF ¢ ES /A snvironmental Portsmouth, New Hampshire 03801
| I | s (¥ Y faboratory LLC £03-436-5111 Fox 403-430-215)
800-929-9906

Mr. Rob Klein
Yale University Environmental Health & December 2, 2010
Safety SAMPLE DATA
135 College Street

New Haven CT 06510

Lab Sample ID: 684447

CLIENT SAMPLE ID Matrix: Solid
R Percent Solid: 99
Project Name: o
Dilution Factor: 2980
Project Number: Collection Date: 10/17/10

Lab Receipt Date:  11/23/10
Extraction Date: 11/23/10
Analysis Date: 11724/10

Field Sample ID:  1117-5 KCL

PCB ANALYTICAL RESULTS

Quantitation Results
COMPOUND Limit pg/ke nglkg
PCB-1016 98300 U
PCB-1221 98300 U
PCB-1232 98300 U
PCB-1242 98300 U
PCB-1248 98300 U
PCB-1254 98300 1660000
PCB-1260 98300 U

Surrogate Standard Recovery

245 6-Tetrachloro-m-xylene * ¥
Decachlorobiphenyl * %o

U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.
COMMENTS: Results are expressed on a dry weight basis.

PCB Report gf?
Authorized signature &
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Instrument 1D:

PCB

COLUMN RELATIVE PERCENT DIFFERENCE

M

GC Column #1: STX-CLPesticides I

Column 1D:

0.25 mm

GC Column #2: STX-CLPesticides II

Column ID:

0.25 mm

SDG:
Sample:
Data File:

Dilution Factor:

68444
68444-7,1:1000,, A/C
M33445.D

29764

Column #1 Column #2
COMPOUND SAMPLE RESULT ( ug!f_g} SAMPLE RESULT (ug/kg) RPD #
PCB 1254 1659715 1534667 7.8

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10

Analytics Report 68444 page 29 of 40




Data Path
Data File
Signal({s)
Acg On
Operator
Sample
Misc

ALS vial

Integration
Integration
Quant Time:

Quant Method

Quant Title

QLast Update
Response via

Integrator:

Volume Inj.

Signal #1 Phase
Signal #1 Info

Quantitation Report (Not Reviewed)

C:\msdchem\1\DATAN112410-MY

M33445.D

Signal #1: ECDlA.ch Signal #2: ECDZB.ch
24 Nov 2010 2:13 pm

JK

68444-7,1:1000,,A/C

SOIL

20 Sample Multiplier: 1

File signal 1: events.e

File signal 2: events2.e

Nov 29 08:50:58 2010
C:\msdchem\1\METHODS\PCB110310.M
SW-846 METHOD 8082 Aroclor 1016/1260/1254
Wed Nov 03 16:48:45 2010
Initial Calibration

ChemStation

2 ul
STX~-CLPPesticides Signal #2 Phase:
30 m x 0.25mm x 0 Signal #2Z Info

STX-CLPPesticides

30m x 0.25mm x 0.25 um

Response_

1.6e+07

1.4e+07

1.2e+07

1e+07

8000000

6000000

4000000

2000000

Signal: M33445.D\ECD1A.ch

4.587

4.881

4732

5274

SZ=5.097
=

L.

6.380

/,,,,,
087
E
=

TCX
“Ar1016 D
Ar1254C ©
JAr1260 E
e

Time 0.00

T

~Art016 £

O -Ar1260D

LA L T S B

200 250 3.00 350

L SR A S S B

T 7
8.00 6.50

050 1.00

o

1.50

T

7.00

T

T™T

T
7.50

Response _
8e+07
7e+07
6e+07
5e+07
4e+07
3e+07
2e+07

1e+07

O
g
g
5.
h

Signal: M33445.D\ECD2B.¢l

4.141

3.261
3470
3702 3777
3919

3.073

2

e

(

%M
.

.

1.762
s
S

e
V.

iw Uit

oo

128384

8

TCX #2
Ari016 D #
Ar1254 B #

6

6
Wri260 E# =

Ar

7T

Time  0.00

N R T

050 100 150

T

2.00

o
o
2
NSt
=
<
4

n—A254C # o

L

o -PCB 2

250 3.

S larese B 4

SRR
50 500 5.

(]
o

PCB110310.M Mon Nov 29 08:50:58 2010
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195 Commerce Way

% E A srvironmental Portsrmouth, New Hampshire 03801
1y Y laboratory 1LE 403-436-8111 Fax 603-430-2151
Mr. Rob Klein
Yale University Environmental Health & December 2, 2010
Safety 4 SAMPLE DATA
135 College Street
New Haven CT 06510 Lab Sample ID: 634448
CLIENT SAMPLE ID Matrix: Solid
Project N Percent Solid: 98
ect hame:
roject fame Dilution Factor: 55
Project Number: Collection Date: 10/17/10
. | 76 KCL Lab Receipt Date:  11/23/10
Field Sample ID: - 11176 KC Extraction Date:  11/23/10
Analysis Date: 1124710
PCB ANALYTICAL RESULTS
Quantitation Results
Limit pg/kg g/k
COMPOUND L HEES nere
PCB-1016 1820 U
PCB-1221 1820 U
PCB-1232 1820 U
PCB-1242 1820 U
PCB-1248 1820 U
PCB-1254 1820 31700
PCB-1260 1820 U
Surrogate Standard Recovery
245 6-Tetrachloro-m-xylene * I
Decachlorobiphenyl * %
U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste. SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis.
* The surrogates were diluted out.
PCB Report ’”’{Zé / #
Authorized signature /
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pPCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M SDG: 68444
GC Column #1: STX-CLPesticides [ Sample: 68444-8,1:20, A/C
Column ID: 0.25 mm Data File: M33447.D
GC Column #2: STX-CLPesticides II Dilution Factor: 53.0

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT ( ug/_kg) SAMPLE RESULT (ug/kg) RPD
PCB 1254 31664 29655 6.6

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Data Path
Data File
Signal (s}
Acg On
Operator
Sample
Misc

ALS Vial

Integration
Integration
Quant Time:

Quant Method

Quant Title

Last Update
Regponse via

Integrator:

Volume Inj.

Signal #1 Phase
Signal #1 Info

Quantitation Report

C:ymsdchem\INDATAN112410-MA
M33447.D
Signal #1:
24 Nov 2010
JK
68444-8,1:20, ,A/C
SOIL
22

ECDLA.ch Signal #2:
2:34 pm

Sample Multiplier: 1

File signal 1: events.e

File signal 2: eventsl.e

Nov 29 08:51:02 2010
C:\msdchem\1\METHODS\PCB110310.M

(Not Reviewed)

ECDZB.ch

SW-846 METHOD 8082 Aroclor 1016/1260/1254

Wed Nov 03 16:48:45 2010
Initial Calibration
ChemStation

2 ul

STX~CLPPesticides Signal #2 Phase:
30 m x 0.25mm x 0 Signal #2 Info

STX-CLPPesticides
30m x 0.25mm x 0.25 um

Response_ Signal: M33447.D\ECD1A.ch
1.4e+07
1.2e+07
16407 g
s |78
8000000 < T3
il fol d
g1 8 ¥
o3 <
6000000 )
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§ @
4000000 o ! } 2 ‘
% 193
© ® ;3’ ﬁ % Ii ta w i <
2 o i i o | N
2000000 g ﬁ ;J ﬂ{, \fl [ b
A uL M Ll ALY L@M Lot
0 o0 w < o (&) gmo O ow
e e 3% % 882 88
5 22 T T Ttz 3
I L T e R A
Time 050 1.00 150 200 250 300 350 400 450 500 550 600 650 7.00 7.50
Response_ Signal: M33447.D\ECD2B.ch
8e+07
g
7e+07 <
6e+07 @
=
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> o @ NN AN a9 o0
R - S5-I 50 - SR S |
Time 050 1.00 150 200 250 300 350 400 450 500 550 600 650 7.00 750
PCB110310.M Mon Nov 29 08:51:02 2010 Page:
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PCB
QC FORMS

AnalyticsLLC:AEL Documents LLC: Pkg Dividers:PCBQC doc
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PCB SOIL
SYSTEM MONITORING COMPOUNDS

SUMMARY
Instrument ID: M
GC Column #1: STX-CLPesticides 1 SDG: 68444
Column ID: 0.25 mm
GC Column #2: STX-CLPesticides It
Column ID: 0.25 mm
Column #1 Column #2
SAMPLE ID SMC 1 (%) # SMC 2 (%) # SMC | (%) # SMC 2 (%) #
B112310PSOX,,A/C 88 64 84 61
L112310PSOX, A/C 89 64 86 61
1LD112310PSOX,,A/C 88 65 85 61
68444-3 A/C 113 64 101 63
68444-5, A/C 87 63 83 59
68444-6, A/C 33 63 80 59
68444-1,1:20,,A/C D D D D
68444-2,1:50,,A/C D D D D
68444-4,1:5, A/C 94 73 34 64
68444-7,1:1000,,A/C D D D D
68444-8,1:20,.A/C D D D D

Lower Upper

Limit Limit
SMC#1 = TCX 40 130
SMC#2 = DCB 40 130

# Column to be used to flag recovery values outside of QC limits
* Values outside QC limits
D System Monitoring Compound diluted out

PCB FORM 2
Analytics Report 68444 page 35 of 40




PCB SOl

LABORATORY CONTROL SAMPLE/DUPLICATE

PERCENT RECOVERY
Instrument I M
GC Column #1: STX-CLPesticides | SDG: 68444
Column D 0.25 mm Non-spiked sample: B112310PSOX A/C
GC Column #2: STX-CLPesticides [ Spike: L112310PSOX A/C
Column ID: 0.25 mm Spike duplicate: LD112310PSOX,,A/C
LCS SPIKE LCSD SPIKE  {LOWER UPPER] RPD NON-SPIKE SPIKE SPIKE SPIKE DUP SPIKE DUP
COMPOUND ADDED (ughkg) ADDED (ug/key | LIMIT | LIMIT | LIMIT RESULT (ughkg) RESULT (ug/key % REC RESUET (ug/ky) % REC  #| RPD
PCR 1016 200 200 65 140 30 0 183 92 183 92 02
PCB 1260 200 200 60 130 30 0 188 94 192 96 24
PCB 1016 #2 200 200 65 140 30 0 216 108 237 118 8.9
PCB 1260 42 200 200 80 130 30 Q 177 89 182 91 23

# Column to be used to flag recovery and RPD values outside of QC limits

* Values outside QC limits

Comments:

LCS/LCSD spike added values have been weight adjusted.

Non-spike result of "0" used in place of "U” to allow calculation of spike recovery.

PCB FORM 3
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CHAIN OF CUSTODIES

AnalyticsLLC:AEL Documents LLC:Pkg Dividers:COC.doc
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ANALYTICS SAMPLE RECEIPT CHECKLIST

AELLABA LM L—% COOLER NUMBER: Client coolar
CLIENT: E > %’% NUMBER OF COOLERS: |

el
PROJECT: VA paterecaven:  HZB /O

. iy s
pare cooLer openen:s 14 [2B /O

A: PRELIMINARY EXAMINATION:

1. Cooler received by(initials): ; M - Date Received: | ! }213 g E {i}
2. Circle one: Hand delivered Shipped ;

(if so, skip 3}

Y N

T . ; g 4
3a. Enter carrier name and airbill number here: ff’ i E;{ “:}: {fé% %%’Z %%XL‘E

4. Were custody seals on the outside of cooler? Y
How many & where: L}IA' Seal Date: Aj lk Seal Name:
1

Y N

3. Did cooler come with a shipping slip?

5. Did the custody seals arrive unbroken and intact upon arrival? ?\!f f:\

6. COCH: }} ‘f A

7. Were Custody papers filled out properly (ink signed, etc)? N
8. Were custody papers sealed in a plastic bag? N
9. Did you sign the COC in the appropriate place? N
10. Was the project identifiable from the COC papers? N
11. Was enough ice used to chill the cooler? Y @ Temp. of cooler: . C
B. Log-In:  Date samples were logged in: ! g gg%i{(:} By: ifk’{‘:‘f

12. Type of packing in coolé{bﬁ%ﬁzzﬁgﬁ popcorn) N
13. Were all bottles sealed in separate plastic bags? N
14, Did all bottles arrive unbroken and were labels in good condition? N
15. Were all bottie labels complete(iD.Datetime.etc.) N
16. Did all bottle labels agree with custody papers? N
17. Were the correct containers used for the tests indicated: Y N
18. Were samples received at the correct pH? &f ; A Y N
19. Was sufficient amount of sample sent for the tests indicated? @ N
20. Were bubbles absent in VOA samples? S fj F‘%‘ Y N

[f NO. List Sample [D's and Lab #s:

21. Laberatory labeling verified by (initials): { i Date: \s, 5&3 E{g

CANLYTICS LLCNAEL DOCUMENTS\FORMENSMPL CHKLST\Edit 4308

Rev. 2, 4/13/10
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= 195 Commerce Way Suite E

-"““~;:—."“““~=5"“““‘*; g%. § %é:m—‘-ii-"- A environmental Portsmouth. New Hampshire 03801
=ul N BINwY) /| [cboraforyllC 603-436-5111 Fax 603-430-215]
’ ! 800-929-9906

www . analyticsiab.com

February 9, 2011

Mr. Rob Klein
Yale University Environmental Health & Safety
135 College Street

New Haven CT 06510

RE: Analytical Results Case Narrative
Analytics # 68983
KCL MOCK UP

Dear Mr. Klein;

Enclosed please find the analytical results for samples submitted for the above-mentioned project. The
attached Cover Page lists the sample IDs, Lab tracking numbers and collection dates for the saimples

included in this deliverable.
Samples were analyzed Polychlorinated Biphenyls (PCBs) by EPA Method 8082.

Unless otherwise noted in the Non-conformance Summary listed below, all of the quality control (QC)
criteria including initial calibration, calibration verification, surrogate recovery, holding time and method
accuracy/precision for these analyses were within acceptable limits.

This Level II data package has been assembled in the following order:

Case Narrative/Non-Conformance Summary

Sample Log Sheet - Cover Page

PCB Form 1 Data Sheet for Samples and Blanks
Chromatograms

PCB Form 10 Confirmation Results

PCB Form 3 MS/MSD (LCS) Recoveries

Chain of Custody (COC) Forms

AELnDocumentS:‘TopLeveIOldServer:A_.Narraﬁves:Y31668983,doc
Analytics Report 68983 page 1 of 34



AEL #68983
KCL MOCK UP
09 February 2011
Page 2
QC NON-CONFORMANCE SUMMARY

Sample Receipt:
The cooler temperature upon receipt was 9.9° C upon receipt at the laboratory. In addition the sample

names on the container labels did not match the Chain of Custody (COC). The client was notified and
instructed the lab to proceed with analysis and to report the sample names off of the container labels, not the

COC.

PCBs by EPA Method 8082:
The closing continuing calibration standard (M32522SC) had low Decachlorobiphenyl surrogate recovery

on column#2. Column #1 was in control for all analytes. Surrogate recoveries were reported from column
#1.

Sincerely,
ANALYTICS Environmental Laboratory, LLC

Stephen Knollmeyer
Laboratory Director

AEL Documents: TopLevelOldServer:A_Narratives:Yale68983.doc
Analytics Report 68983 page 2 of 34



195 Commerce Way Suife b

= S =E S S .

E =EE =5 SES S =25 TS /) environmental Portsmouth, New Harmpshire 03801

Wil INGAR ' INwe) || [cboratoryllC 603-436-5111 Fox 603-430-2151
800-929-9906

www.analyticsiab.com

Mr. Rob Klein Report Number: 68983
Y ale University Environmental Health &
Safety

135 College Street

New Haven CT 06510

Revision: Rev. 0

Re: KCL MOCK UP (Project No: 102010)

Enclosed are the results of the analyses on your sample(s). Samples were received on 04 February 2011 and
analyzed for the tests listed. Samples were received in acceptable condition, with the exceptions noted below or
on the chain of custody. These results pertain to samples as received by the laboratory and for the analytical
tests requested on the chain of custody. The results reported herein conform to the most current NELAC
standards, where applicable, unless otherwise narrated in the body of the report. Please see individual reports
for specific methodologies and references.

Lab Number Sample Date Station Location Analysis Comments
68983-1 02/01/11 KCL 2-1-1 EPA 8082 (PCBs only)
68983-2 02/01/11 KCL2-1-2 EPA 8082 (PCBs only)
68983-3 02/01/11 KCL 2-1-3 EPA 8082 (PCBs only)
68983-4 02/01/11 KCL2-1-4 EPA 8082 (PCBs only)

Sample Receipt Exceptions: Samples received at 9.9 °C which was outside laboratory acceptance criteria.
The client was notified and analysis continued.

Analytics Environmental Laboratory is certified by the states of New Hampshire, Maine, Massachusetts,
Connecticut, Rhode Island, Virginia, Maryland, and is accredited by the Deparment of Defense (DOD) ELAP
program. A list of actual certified parameters is available upon request.

If you have any questions on these results, please do not hesitate to contact us.
7 / jM ‘
Authorized signature 174 / o

Stephen ﬁ Knollmeyer Lab. Director
ozlealze

Date

This report shall not be reproduced, except in full, without the written
consent of Analytics Environmental Laboratory, LLC.

Analytics Report 68983 page 3 of 34



erviionmenial

ATy INew e
Surrogate Compound Limits
Matrix: Aqueous Solid
Units: % Recovery % Recovery Method

Velatile Organic Compounds - Drinking Water

1,4-Difluorobenzene 70-130 EPA 524.2
Bromofluorobenzene 70-130

1,2-Dichlorobenzene-d4 70-130

Volatile Organic Compounds

1,2-Dichloroethane-d4 70-120 70-120 EPA 624/8260B
Toluene-d8 §5-120 85-120

Bromofluorobenzene 75-120 75-120

Semi-Volatile Organic Compounds

2-Fluorophenol 20-110 35-105 EPA 625/8270C
d5-Phenol 15-110 40-100

d5-nitrobenzene 40-110 35-100

2-Fiuorobiphenyl 50-110 45-105

2,4,6-Tribromophenol 40-110 40-125

d14-p-terphenyl 50-130 30-125

PAH's by SIM

d5-nitrobenzene 21-110 35-110 EPA 8270C
2-Fluorobiphenyl 36-121 45-105

dl4-p-terphenyl 33-141 30-125

Pesticides and PCBs

2,4,5,6-Tetrachloro-m-xylene (TCX) 46-122 40-130 EPA 608/8082
Decachlorobipheny! (DCB) 40-135 40-130

Herbicides

Dichloroacetic acid (DCAA) 30-150 30-150

Gasoline Range Organics/TPH Gasoline

Trifluorotoluene TFT (FID) 60-140 60-140 MEDEP 4217/EPA 8015
Bromofluorobenzene (BFB) (FID) 60-140 60-140

Trifluorotoluene TFT (PID) 60-140 60-140

Bromofluorobenzene (BFB) (PID) 60-140 60-140

Diesel Range Organics/TPH Diesel

m-terphenyl 60-140 60-140 MEDEP 4125/EPA 8015/CT ETPH
Volatile Petroleum Hydrocarbons

2.5-Dibromotoluene (PID) 70-130 70-130 MADEP VPH May 2004 Revl.]
2,5-Dibromotoluene (FID) 70-130 70-130

Extracatable Petroleum Hydrocarbons

I-chloro-octadecane (aliphatic) 40-140 40-140 MADEP EPH May 2004 Revl.1
o-Terpheny! (aromatic) 40-140 40-140

2-Fluorobipheny! (Fractionation) 40-140 40-140

2-Bromonaphthalene (fractionation) 40-140 40-140

Analytics LLC/2003-2007 Narratives/ SystemMonitoringComp_REV1.xls Rev. 2
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= 195 Commerce Way

FEFRFIEIE FTEFSE £ A Portsmouth, New Hampshire 03801
& BEEEF EERTE EEE T ol it environmental i
4 taboratory LLC 803-436-5111 Fax 603-430-2181
A 3] IR W W 1% oy 800-929-9906

Mr. Rob Klein

Yale University Environmental Health & February 9, 2011

Safety SAMPLE DATA
135 College Street
New Haven CT 06510 Lab Sample ID:  B020411PSOX
CLIENT SAMPLE ID Matrix: Soil
Proiect N KCL MOCK UP Percent Solid: N/A
roject Name:
. Dilution Factor: 1.0
Project Number: 102010 Collection Date:
Field Sample [D:  Lab OC Lab Receipt Date:
1el¢ Sampie T Q Extraction Date:  02/04/11
Analysis Date: 02/07/11
PCB ANALYTICAL RESULTS
Quantitation Results
Limit pg/k /k
COMPOUND imit pgfke neke
PCB-1016 33 U
PCB-1221 33 U
PCB-1232 33 U
PCB-1242 33 U
PCB-1248 33 U
PCB-1254 33 U
PCB-1260 33 U
Surrogate Standard Recovery
245 6-Tetrachloro-m-xylene 98 %
Decachlorobiphenyl 78 %
U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.
COMMENTS: Results are expressed on a dry weight basis.

¥
PCB Report /{ é i f Efﬁ
Authorized signature VA
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B Bt e e e i [

Data Path : C:\msdchem\1I\DATA\N020711-M\
Data File : M35659B.D

Signal({s) : Signal #1: ECDlA.ch Signal #2: ECD2B.ch
Acg On : 7 Feb 2011 4:44 pm

Operator : JK

Sample : B020411pPS0OX, ,A/C

Misc : SOIL

ALS Vial : 6 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: eventsZ.e

Quant Time: Feb 08 07:59:51 2011

Quant Method : C:\msdchem\1\METHODS\PCB(020711.M

Quant Title : SW-846 METHOD 8082 Aroclor 1016/1260/1254
QLast Update : Mon Feb 07 15:27:39 2011

Response via : Initial Calibration

Integrator: ChemStation

Volume Inj. : 2 ul
Signal #1 Phase : STX~CLPPesticides Signal #2 Phase: STX~CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um
Response_ Signal: M35659B.D\ECD1A.ch
b
2e+07 S
g
1.5e+07 <
1e+07
5000000
I 888 5
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e L@ 2 ¥ Y I3 3333 8
5 2 b 5 NS NNSEENN S 2
e e % &% EEREEEER L R
Time 000 050 100 150 200 250 300 350 400 450 .00 550 6.00 8650 700 750
Response__ Signal: M35659B.D\ECD2B.ch
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8e+07 T
6e+07
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= 8 w B [« 3=}
L E S & B Bsse eld
i ﬁNWJmﬁﬂﬂﬁm? ) ﬁﬁﬁndiizgi¢“,dM&A,MJyw~Mw%w---~“ﬂ’*”””“
0 % s oa om owm W R Rk wdE ow
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x8& & £ &R IRE BEEE 2
S 2D T 15143031 - S
Time 000 050 100 150. 200 250 300 350 400 450 500 550 600 650 700 750

PCB020711.M Tue Feb 08 07:59:51 2011 Page: 2
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195 Commerce Way

"*z i Portsmouth, New Hompshire 03801
! 1 ?;‘;f,‘ﬁj}m“f& . g@g-m 11 Fax 603-430-2151

Mr. Rob Klein
Yale University Environmental Health &

Safety SAMPLE DATA

February 9, 2011

135 College Street

New Haven CT 06510 Lab Sample ID:  B02041 IPSOX RR

CLIENT SAMPLE ID Matrix: Soil
Project Name: KCL MOCK UP Percent Solid: N/A
Dilution Factor: 1.0
Project Number: 102010 Coliection Date:
Lab Receipt Date:

Field Sample ID:  Lab QC Extraction Date: 02/04/11

Analysis Date: 02/08/11

PCB ANALYTICAL RESULTS

Quantitation Results
COMPOUND Limit pg/kg neglkg
PCB-1016 33 U
PCB-1221 33 U
PCB-1232 33 U
PCB-1242 33 U
PCB-1248 33 U
PCB-1254 33 U
PCB-1260 33 U

Surrogate Standard Recovery

245 6-Tetrachloro-m-xylene 100 %
Decachlorobiphenyl 74 %

U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis.

PCB Report
Authorized signature 64
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Quantitation Report (QT Reviewed)

Data Path : C:\msdchem\1\DATA\N020811-M\
Data File : M35697B.D
Signal{s) : Signal #1: ECDlA.ch Signal #2: ECD2B.ch

Acg On : 8 Feb 2011 9:32 am
Operator : JK

Sample : BO20411PSOX,RR2,,A/C
Misc : SOIL

ALS vial : 6 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: events2.e

Quant Time: Feb 08 10:25:53 2011

Quant Method : C:\msdchem\1\METHODS\PCB020711.M

Quant Title : SW-846 METHOD 8082 Aroclor 1016/1260/1254
QLast Update : Mon Feb 07 15:22:15 2011

Response via : Initial Calibration

Integrator: ChemStation

Volume Inj. : 2 ul
Signal #1 Phase : STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um

Response_ Signal: M35697B.D\ECD1A.ch
2e+07 §
N
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1e+07
5000000
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x & 25 &% QREEEE § 5
SN - SNN——-1 -T2 2022 S SN
250 300 350 400 450 5.0 550 6.00 650 700 750

Time 000 050 100 150 200

Response_ Signal: M35697B.D\ECD2B.ch
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66+07
4e+07
26+07
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§5 2 £ 8pouwe 33
Ul g & 328 %;«ég Mo
0 ® % # ® % om wRn W s
g:g 2gmmoo<mmom g
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PCB020711.M Tue Feb 08 10:26:01 2011 i Page: 2
Analytics Report 68983 page 9 of 34



195 Commerce Way
Portsmouth, New Hampshire 03807

LS 603.436-5111 Fax 603-430-2151
800-929-9906
Mr. Rob Klein . )
Yale University Environmental Health & February 9, 2011
Safety SAMPLE DATA
135 College Street
New Haven CT 06510 Lab Sample ID:  68983-1
CLIENT SAMPLE ID Matrix: Solid
Project N KCL MOCK UP Percent Solid: 99
roject Name: J
’ Dilution Factor: 1.9
Project Number: 102010 Collection Date: 02/01/11
Field Samole ID:  KCL 2-1-1 Lab Receipt Date:  02/04/11
teld Sample T0: - Extraction Date:  02/04/11
Analysis Date: 02/08/11
PCB ANALYTICAL RESULTS
Quantitation Results
Limit pg/k /k,
COMPOUND it pee ree
PCB-1016 63 U
PCB-1221 63 U
PCB-1232 63 U
PCB-1242 63 U
PCB-1248 63 U
PCB-1254 63 1340
PCB-1260 63 U
Surrogate Standard Recovery
245 6-Tetrachloro-m-xylene 91 %
Decachlorobiphenyl 70 %
U=Undetected J=FEstimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis.

PCB Report

Authorized signature /7, JM
1
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument [D: M SDG: 68983
GC Column #1: STX-CLPesticides 1 Sample: 68983-1,1:2,,A/C
. Column ID: 0.25 mm Data File: M35698.D
GC Column #2: STX-CLPesticides II Dilution Factor: 1.9

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT (ug/kg) SAMPLE RESULT (ug/kg) RPD
PCB 1254 1256 1339 6.4

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10

Analytics Report 68983 page 11 of 34



Quantitation Report (QT Reviewed)

Data Path : C:\msdchem\1\DATA\N020811-M\
Data File : M35698.D
Signal(s) : Signal #1: ECDlA.ch Signal #2: ECD2B.ch

Acg On : 8 Feb 2011 9:42 am
Operator : JK

Sample : 68983-1,1:2,,4A/C

Misc : SOIL

ALS vial : 7 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: events2.e

Quant Time: Feb 08 10:27:12 2011

Quant Method : C:\msdchem\1\METHODS\PCB(020711.M

Quant Title : SW-846 METHOD 8082 Aroclor 1016/1260/1254
QLast Update : Mon Feb 07 15:22:15 2011

Response via : Initial Calibration

Integrator: ChemStation

vVolume Inj. : 2 ul
Signal #1 Phase : STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um
Response_ Signal: M35698.D\ECD1A.ch
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Response_ Signal: M35698.D\ECD2B.ch
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PCB020711.M Tue Feb 08 10:27:27 2011 Page:
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File :C:\msdchem\1\DATA\N020811-M\M35698.D

Operator JK

Acquired 8 Feb 2011 9:42 am using AcgMethod PEST.M
Instrument Instrument M

Sample Name: 68983-1,1:2,,A/C
Misc Info SOIL
Vial Number: 7

Response_

5e+07
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3.5e+07
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1e+07
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-5000000

-10000000

-15000000{

S:gnal M35698 D\ECD1A ch )

e
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Time 220 240 260 280 3.00 3.20 340 3.60 3.80 4.00 420 4.40 460 4,80 500 520 540 560 580 6.00 Q@
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195 Commerce Way

e moe e B m e . )
SEEFE FEET FTE SR £ \ Portsmouth, New Hampshire 03801
E EE BEF EERFEEE e, 1 envirotmental o i
A" TH A" 1] 'Y} [¥] |/ faboratory LLC wm‘gg’g;& Fax 603-430-2151

Mr. Rob Klein

Yale University Environmental Health & February 9, 2011

Safety SAMPLE DATA

135 College Street

New Haven CT 06510 Lab Sample ID: 68983-2

CLIENT SAMPLE ID Matrix: Solid

Project N KCL MOCK UP Percent Solid: 99

roject Name: M g

J Dilution Factor: 10

Project Number: 102010 Collection Date: 02/01/11

Lab Receipt Date:  02/04/11

i : -1-2
Field Sample ID KCL 21 Extraction Date: 02/04/11

Analysis Date: 02/07/11
PCB ANALYTICAL RESULTS
Quantitation Results
Limit pg/k g/k,
COMPOUND it perke HeRe
PCB-1016 33 U
PCB-1221 33 U
PCB-1232 33 U
PCB-1242 33 U
PCB-1248 33 U
PCB-1254 33 893
PCB-1260 33 U
Surrogate Standard Recovery
245 6-Tetrachloro-m-xylene 89 %
Decachlorobiphenyl 71 %
U=Undetected J=Estimated FE=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.
COMMENTS: Resuits are expressed on a dry weight basis.

PCB Report .
Authorized signature ;;/Z J
¥
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pCB

COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M

GC Column #1: STX-CLPesticides I

Column ID: 0.25 mm

GC Column #2: STX-CLPesticides II

Column ID: 0.25 mm

SDG: 68983
Sample: 68983-2,,A/C
Data File: M35663.D

Dilution Factor: 1.0

Column #1 Column #2
COMPOUND SAMPLE RESULT (u%g) SAMPLE RESULT (ualig) RPD
PCB 1254 893 842 5.9

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Data Path
Data File
Signal (s)
Acg On
Operator
Sample
Misc

ALS Vial

Integration
Integration
Quant Time:

Quantitation Report {QT Reviewed)

C:\msdchem\ 1\DATAN020711-M\

M35663.D

Signal #1: ECDlA.ch Signal #2: ECD2B.ch
7 Feb 2011 5:25 pm

JK

68983-2, ,A/C

SOIL

10 Sample Multiplier: 1

File signal 1: events.e
File signal 2: eventsZ.e
Feb 08 09:05:00 2011

Quant Method : C:\msdchem\1\METHODS\PCB020711.M

Quant Title

SwW-846 METHOD 8082 Aroclor 1016/1260/1254

QLast Update : Mon Feb 07 15:27:39 2011
Response via : Initial Calibration

Integrator:

Volume Inj.

ChemStation

2 ulL

Signal #1 Phase : STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides

Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um
Response_ Signal: M35663.D\ECD1A.ch
3
2e+07 g <+
=]
o
1.5e+07 gg § §
o m w
o
R
198
1e+07 <«
5000000 L‘J
0 < moD W <o OO0« MO un w
LWo ©w Q
- s 5 3T MMEEEEE 3
SRS -1 D T 33 S S
Time 000 050 100 150 200 250 300 350 400 45 00 550 600 650 7.00 750
Response_ Signal: M35663.D\ECD2B.ch
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PCB020711.M Tue Feb 08 09:05:16 2011 Page:
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File
Operator
Acquired
Instrument

Sample Name:

Misc Info

Vial Number:

:C:\msdchem\1\DATA\020711~-M\M35663.D

JK
7 Feb 2011
Instrument M
68983-2, ,A/C
SOIL
10

5:25 pm using AcgMethod PEST.M

Response_
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198 Commerce Way

environmental Portsmouth, New Hampshire 03801

Y/ jaboratory LLC 603-436-5111 Fax 603-430-2151
800-929-9906
Mr. Rob Klein
Yale University Environmental Health & February 9, 2011
Safety SAMPLE DATA
135 College Street
New Haven CT 06510 Lab Sample ID:  68983-3
CLIENT SAMPLE ID Matrix: Solid
Project N KCL MOCK UP Percent Solid: 99
roject Name: !
! Dilution Factor: 2.0
Project Number: 102010 Collection Date: 02/01/11
Field Sample ID:  KCL 2 1.3 Lab Receipt Date:  02/04/11
teld Sample 10 o Extraction Date:  02/04/11
Analysis Date: 02/08/11
PCB ANALYTICAL RESULTS
Quantitation Results
Limit peg/k /K,
COMPOUND it pehe Hene
PCB-1016 66 U
PCB-1221] 66 U
PCB-1232 66 U
PCB-1242 66 U
PCB-1248 66 U
PCB-1254 66 1560
PCB-1260 66 u
Surrogate Standard Recovery
24.56-Tetrachloro-m-xylene 94 %
Decachlorobiphenyl 73 %
U=Undetected J=Estimated E=Exceeds Calibration Range B=Detected in

METHODOLOGY: Sample analysis conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 8082.

Sample preparation conducted according to Test Methods for Evaluating Solid Waste, SW-846 Method 3540C.

COMMENTS: Results are expressed on a dry weight basis.

PCB Report

Authorized signature /%/W
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PCB
COLUMN RELATIVE PERCENT DIFFERENCE

Instrument ID: M SDG: 68983
GC Column #1: STX-CLPesticides I Sample: 68983-3,1:2, A/C
Column ID: 0.25 mm Data File: M35699.D
GC Column #2: STX-CLPesticides I Dilution Factor: 2.0

Column ID: 0.25 mm

Column #1 Column #2
COMPOUND SAMPLE RESULT (ug/kg) SAMPLE RESULT (ug/g) RPD
PCB 1254 1446 1560 7.6

# Column to be used to flag RPD values greater than QC limit of 40%

* Values outside QC limits

Comments:

PCB FORM 10
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Quantitation Report (QT Reviewed)

Data Path : C:\msdchem\1\DATA\020811-M\
Data File : M35699.D
Signal(s) : Signal #1: ECDlA.ch Signal #2: ECD2B.ch

Acg On : 8 Feb 2011 9:52 am
Operator : JK

Sample : 68983-3,1:2,,A/C

Misc : SOIL

ALS vial : 8 Sample Multiplier: 1

Integration File signal 1: events.e

Integration File signal 2: eventsZ.e

Quant Time: Feb 08 10:28:21 2011

Quant Method : C:\msdchem\1\METHODS\PCB020711.M

Quant Title : SW-846 METHOD 8082 Aroclor 1016/1260/1254
QLast Update : Mon Feb 07 15:22:15 2011

Regponse via : Initial Calibration

Integrator: ChemStation

Volume Inj. : 2 ulL
Signal #1 Phase : STX-CLPPesticides Signal #2 Phase: STX-CLPPesticides
Signal #1 Info : 30 m x 0.25mm x 0 Signal #2 Info : 30 m x 0.25mm x 0.25 um

Reis%gls(%r Signal: M35699.D\ECD1A.ch
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Response_ Signal: M35699.D\ECD2B.ch
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